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: _ bearings, subjected to heat and heavy loads, 
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Conceal Them in Your Machine, Bury Them Under Dirt or 
Scale, Submerge Them in Water — TRABON CENTRALIZED 
LUBRICATING SYSTEMS WILL OPERATE PERFECTLY! 


YES, Trabon hydraulically-operated grease 
and oil systems are completely sealed. Feeders 
or distributors, completely positive in opera- 
tion, are of solid steel construction and have 
no exposed moving parts. You can bury them 
inside your machinery—for the Single Indi- 
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sequence. Each must complete its full measured 


discharge before the main hydraulic flow of 
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TELLS THE STORY! 


lubricant can proceed to the next. Thus the 
hydraulic flow which operates the Single 
Indicator cannot reach it until every bear- 
ing has been properly lubricated. Fool- proof, 
isn’t it? 

This feature is typical of Trabon Systems. 
Specify them for your new machinery and write 
today for detailed information on manual or 
automatic systems for your present equipment. 
A small investment now may save you thou- 
sands of dollars in repair bills, lost production 
time and lubricating man-hours later on. 
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10,000 Hours 


Continuous Running 
whthout a Stop! 


EVENTEEN small Dieing Machines were oper- 
ated by a Chicago plant. Twelve were oiled by 
hand, shut down every four hours for lubricating. 
Bearing failures were frequent, each break down 
causing 8 to 16 hours lost production, plus expense - 
for new bearings and repairs. : 


Alongside were five Farval equipped machines. 
They ran continuously, 24 hours.a day for 14 
months without a shutdown! And the bearings were 
still perfect. Maintenance costs were slashed. Pro- 
duction boosted. 


Now, all machines in this peewee 200—are 
Farval-equipped. 
Farval delivers oil or grease under pressure to a 
’ group of bearings from one central station, in exact 
quantities, as often as desired. Farval—the Dualine 
_ System with the Positive Piston Displacement 
Valve—that has but 2 Moving Parts—is Fully Ad- 
justable—and with a Tell-tale indicator at each 
’ bearing to show the job is done. 
Savings comparable to the above can be made on 
. your equipment with Farval. Write for Bulletin 25. 
The Farval Corporation, 3267 East = St., Cleve- 


FARVAL— Studies in 


‘land 4, Ohio. 
Affiliate of The Cleveland Worm & Gear Company, Industrial Centr. alized Lubrication 
Worm Gearing. In Canada: PEACOCK BROTHERS LIMITED. No 79 es a 


Case No. 79—Small Dieing Machines—Chicago > owolt 


Number of Machines 12 
: 2. Type of operation Continuous, 24hrs.daily* 
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Hand-Oiled Machines Farval-equipped Machines 
& Maintenance cost 100% 25% 
6. Production output 38% 100% ay 
' Continuous operation could not be maintained because of lubrication : 
CENTRALIZED SYSTEMS 
OF LU BRICATION. 
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aspects of lubrication research; 


tained by any Soctety in. - 

fulfilling its aims and dedi. 
‘cated purposes-has been shown . 
to be. largely dependent onthe’ 
““@doperation and enthusiasm: exe”, 


by its: members} its”: 


working committees and officers, 
both national and local. Although» 
still very young, our Society en-. 
_ Joys full measure.of these quali- 
ties. and has a growing committee 
activity which will be helpful 
~.. enabling Society to con-_ 
tribute’ materially to the many 


application, manufacture and. 
education. 

“In order’ to function mos 
‘effectively the committee pro- 
grams should. be supplemented 
with comments, criticism and 


suggestions from the member- 
for no-matter how compe- 
tent .a committee may be, the 


be 
embersiip can con- 

ance. I am sure ‘that all of the *g 
_.committeés of our Society are 


4, 


. cations Committee at this time ‘gestions of the membership. The aon 
: is the preparation for our. annual Program Planning, and Publi- poe 
spring Convention to be held in cations Committee serves in an res, 
+ Pittsburgh in March. The Com- advisory capacity to our JOURNAL a 
| mittee is endeavoring to select editor and both the Committee te 
agenda which they hope will members and editor wel- 
~ surpass our first fine Convention. come assistance. Objective study ae 
~ which was whole-heartedly ‘re- of both Committee activities and Re 
geived. As before, the focus: of JOURNAL contents will aid in en- 
the meetings will be outstanding abling the Society to make the ve 
technical papers relating to the | utmost in contribution to indus- ie 
many fields of lubrication engi- try, education and the profession. f 
neering. These articles will be We are confident that our Se 
augmented with prepared and Society through its membership, a 
spontaneous discussion. Your committees and publications will 
in connection continue to. serve in. increasing 
‘fully teceived by: the members'of house sof -knowledge,, to 
Suggestions re- ‘support allied sciences and , 


the 


“papers 


‘Editorial 


Kipp, President of “our 
Society, has aptly pointed out the = 
importance of our JoURNAL 
“medium for= assembling, corre- 
lating and weighing the knowl- 
edge, ideas, experiences and sug- F 


« eager to have the benefit of the 
pean and talents of the mem- 

bership and invite and wilh, wel- 
come its assistance. 
One of the major tasks of the 

Program, Planning and_ Publi- 


méering, and to broaden:the com;.. 

mon ground on which our 


gardiné’ possible subjects or ma- 


be 
edu 
~e 
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Startling increases in tool life aze common when plants 
switch to Cimcool Cutting Fluid. For Cimcool is rad- 
ically new and different—a chemical emulsion that 
combines friction reduction and cooling capacity in 
a degree never before obtained. 


and 


® Faster cooling allows faster cutting. 

® Uniform work temperature increases accuracy. — fa ee 
ine & 

© Long lasting rust inhibitor is included. co. tripten 

® Non-irritating ... doesn’t grow rancid. 2 

No fire hazard... No slippery film. 

® Covers 85% of all metal working jobs. = co 


at after switching. 
to Cimcool . . . have 


Our operators are very — 
enthused about Cimcool 
because it is much cleaner 
CIMCOOL DIVISION,OF hands or clothing.” 
THE CINCINNATI MILLING MACHINE 
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j 
ce than 200% and drill 
° 
j life more than 300% be- 


The Development of Lubricating Systems 
As Applied To Engines’ 


Introduction 


N this paper it is the endeavor 
I of the writer to present a brief 

outline of the principles involved 
in lubrication. Methods of applying 
lubricants to bearings and working 
surfaces are discussed. Complica- 
tions arising from the use of various 
types of lubricants and ways and 
means of preventing grit from being 
carried to the bearings with the 
lubricants are illustrated. Finally, a 
comparison of results of practical 
operation of various types of engines 
in service is made. The data recited 
is the result of approximately 30 
years experience in the designing, 
patenting, manufacturing and mar- 
keting of filters and lubricating sys- 
tems covered by a long list of 
patents.* 


In man’s early endeavor to take 
advantage of one of the greatest 
inventions in history, the wheel, he 
begot the problem of stopping the 
wheel from squeaking and more im- 
portant, a real problem of prolong- 
ing the life of wheels and axle shafts 
which were obtained by great labor 
with the primitive methods avail- 
able. In other words, lubrication 
was actually a problem in the ear- 
liest endeavors of man to improve 
his living conditions in the evolu- 
tion of civilization. The first lubri- 
cant was probably wet mud and 
later, most likely animal fat or vege- 
table oil. The method of applica- 
tion was no doubt very simple. 

As man’s civilization advanced 
however, the need for improved 


* Presented at the First Spring Meet- 
ing of the American Society of Lubrica- 
tion Engineers, Chicago, Illinois, April 
5 & 6, 1946. 10 


By CHARLES A. WINSLOW 
President, Winslow Engineering Co., Oakland, California 


Many years of experience on many 
different types and sizes of equip- 
ment qualify the author of this paper 
to discuss the various methods em- 
ployed to condition lubricating oils 
in use. 


transportation methods at higher 
speeds brought on the problem of 
better ways and means to lubricate 
more complicated machinery. In all 
earlier types of machinery, however, 
speeds were slow and_ bearing 
pressures were relatively light. Some 
of the most successful early types of 
machinery were driven with steam 
power and involved boiler and bear- 
ing pressures that today certainly 
seem very primitive. For example, 
in some of the early and relatively 
successful marine steam engines, the 
paddle wheels operated at approxi- 
mately 20 to 30 rpm and the pistons, 
connecting rods, etc., were operated 
with steam boiler pressures approxi- 
mating 5 to 10 psi. It can be readily 
understood that lubricating prob- 
lems were relatively simple then, as 
compared to a modern steam engine 
wherein the turbine is driven at 
3000 rpm or better with steam pres- 
sures even as high as 1200 psi or 
greater. Additional problems en- 
countered in gear reduction of the 
turbine to the propeller involves still 
further special lubricant applica- 
tions and types of lubricants for the 
continuous, successful operation of 
the machinery. 
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Development of Bearing 
Lubrication 

As an example of comparison, 
Figure 1 (front cover) illustrates a 
modern marine reduction gear drive 
with gears and bearings machined to 
fractions of thousandths of an inch. 
Successful lubrication of this type of 
machinery requires scientifically com- 
pounded lubricants and methods of 
application. Notwithstanding the rel- 
ative difference between the earlier 
and later types of steam engines, in- 
ternal combustion engines impose 
still greater demands on lubricating 
oil and complicate its successful ap- 
plication on bearings and working 
surfaces. In this case the oil is sub- 
jected to extremely high shock loads 
and temperatures beyond the flash 
point of the lubricant. In addition to 
the severe temperature and pressure 
requirements, the oil must operate 
with the addition of contaminants 
which to all intents and purposes 
change the specification of the oil 
after five minutes of use to such an 
extent that it could not be marketed 
for the lubrication of anything as 
far as specifications are concerned. 

Referring to the methods of appli- 
cation of the lubricant, your atten- 
tion is directed to Figure 2 illustrat- 
ing a simple rotating shaft within a 
housing, forming a bearing which is 
provided with a simple lubricant 
duct to convey oil, dirt, or anything 
that can readily fall into the hole to 
the bearing. 

Figure 3 illustrates a simple bear- 
ing operating in a journal box 
into which grease is forced under 
pressure. In the early types of slow 
moving bearings carrying relatively 
light weight, this was a conventional 
application of lubricant. 
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Figure 3. A shaft mounted in a housing 
arranged for lubrication with grease. 


Figure 4. A shaft mounted in a housing 
arranged for lubrication with oil by 
gravity, etc. 


Figure 4 shows a conventional 
bearing operating in a journal box 
into which oil is fed either by the 
capillary action of a wick or by the 
adjustment of a drip feed. Both 
methods are still in successful opera- 
tion on slow speed bearings which 
do not carry relatively high bearing 
loads. 


Figure 5. A shaft operating in a journal 
lubricated with metered oil under pres- 
sure. 


Figure 5 illustrates the same gen- 
eral type of shaft operating in a 
journal box into which is forced a 
lubricant under pressure by a pump. 
The forcing of lubricant into a 
bearing was the beginning of mod- 
ern lubrication. In all of the above 
methods however, the lubricant was 
simply conveyed from the lubricant 
reservoir to the bearings and was 
lost after flowing through the bear- 
ings to the ends of the journal box. 


Figure 6 shows a later and fur- 
ther development of the modern 
pressure lubricating system wherein 
the lubricant is forced from a reser- 
voir, through the bearings and re- 
turned to the reservoir for re-use. 


Fig. 6 
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Figure 2. This illustrates a shaft in a oes = ste 
bearing housing lubricated with any- Oren Ar 
thing that can fall through the oil hole. 


Fig. 7 


Figure 6. Typical pressure system wherein all contaminants including grits, etc., 
are forced into engine bearings. 


Figure 7. Improved pressure system with contamination and grit prevented from 
entering engine bearings. Operation of same illustrated. 


This is the basis of the general types 
of lubricating systems in common 
use today and with it comes the 
complications of preserving the 
lubricant and circulating it fast 
enough to take the heat away from 
the bearings which are now operated 
at higher speeds and carry extremely 
great loads by comparison with the 
earlier machinery developments. 
Figure 7 illustrates graphically 
just how a conventional full pres- 
sure lubricating system operates. 
The system is completely enclosed 
within the engine casing. Oil is 
drawn from the bottom of the reser- 
voir or sump (A), through coarse 
screen (B), to prevent the entry of 
any particles that would damage the 
pump gears. In other words, any- 
thing that can fit through the coarse 
screen over the pump suction is 
picked up and forced along through 
ducts (C) and (E) with the lubri- 
cant to the sump of the fullflow oil 
filter (F) and trapped out of circu- 
lation. The oil flows upward through 
a filter element (G), where all fil- 
terable grit, gums, varnish, etc., are 
removed. It then passes down 
through the central outlet duct (H), 
into the oil header (I) as clean 
lubricant. It is then forced over 
into the bearing (J) and returned 
by leakage back to the crankcase 
sump at (A). . 
Gauges (K) and (L) operate. to 
indicate the pressures on the entry 
duct (E) to the filter and the dis- 
charge duct (I) from the filter. The 
purpose of this illustration is pri- 
marily to show what happens to 
normal gauge pressure with the re- 
sistance of a filter built into the oiling 


system. As the lubricant is forced 
through the duct (C) to the pres- 
sure regulator (D) it meets certain 
resistance caused by the filter, oil 
ducts and the bearings. This back 
pressure as set up in the system 
causes piston (M) to open, thus 
discharging a portion of the lubri- 
cant back to the crankcase as shown 
at (O). The adjusting nut (D) can 
be set to hold any normal gauge 
pressure on the oiling system. For 
instance if adjusted to hold 50 Ib 
on duct (E), a certain amount of oil 
would be forced through duct (E) 
and the filter to the bearings (J), 
and the rest of the pumped oil 
would be by-passed to the crankcase 
at (O), thus maintaining a 50 lb 
normal inlet pressure against the 
lubricating system. 

The filter is provided with a by- 
pass valve (P) which is set to open 
at approximately 15 Ib, initial open- 
ing pressure. Assuming that the 
engine is new and the filter is clean, 
the oil simply flows through duct 
(E) into the filter and out of the 
filter with practically no resistance, 
therefore, the gauges (K) and (L) 
would register practically the same 
pressure in pounds per square inch. 
As the engine is used and the filter 
becomes dirty, however, resistance 
is built up on the outside of the 
filter element which continues to in- 
crease until a pre-determined limit 
is reached thus permitting oil to 
flow from duct (E) to (I) without 
passing through the filter. In. this 


_ case, assuming that the valve (P) 


requires 15 Ib to open, a balance is 
set up between the pressure regu- 
lator piston (M) and the by-pass 
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ball check at (P). The piston (M) 


is set to hold a maximum of 50 Ib 
of oil pressure and spill the rest back 
to the crankcase. Therefore, the 
maximum limit is set by the adjust- 
ing screw (D). The minimum limit 
on the bearings is determined by 
the spring setting on the by-pass 
ball (P) which in this case, may be 
15 lbs. Therefore, if it takes 15 lb 
to open the valve (P), the pressure 
reading in the duct (I) will be 50 
less 15 which will be shown as 35 
psi on the gauge (L). 

Any predetermined pressure nec- 
essary to force oil through a filter, 
can be used on the by-pass (P). The 
higher the by-pass pressure, the 
longer the filter will operate with 
completely filtered oil. A high fil- 
tering pressure however, forces soot 
and fine dirt through the filter and 
causes pressure loss on the bearings. 
Therefore, from a design standpoint, 
the question in this case is how far 
we can safely permit the gauge pres- 
sure to drop before opening the by- 
pass around the filter elements. . 

To avoid confusion, it should be 
mentioned that in most systems the 
operator does not know anything 
about the pressure in the duct (E), 
because the conventional gauge reg- 
isters pressure only on the duct (I). 
This is the final pressure before oil 
reaches the bearings and as far as 
the operator is concerned is all that 
he needs to know. The initial pres- 
sure in the duct from the pump to 
the filter is of no concern for normal 
operational purposes. It should be 
pointed out, however, that in certain 
designs of pump and filter applica- 
tions with long small ducts and large 
lubricant pumps, the writer has wit- 
nessed pressures registered higher 
than 600 psi on filter shells and has 
seen pressures as high as 1200 psi or 
more immediately above the pump 
gears. From this experience, I have 
always advocated over-size oil pas- 
sages and pressure regulators rela- 
tively close to the lubricant pump to 
prevent rupture of oil lines, filter 
casings, gauges, etc., when engines 
are started up suddenly with cold 
heavy oil in the crankcase. 

At Figure 8, there is illustrated a 
section of a large engine and a 
schematic lubricating system in 
which the lubricant is forced 
through the bearings under pressure 
with the splash from the bearings 
being used to lubricate the working 
surfaces of the pistons and cylinder 
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Figure 8. Typical dry sump lubricating system illustrating pressure and splash 
feed lubrication plus piston cooling with lubricant. 


walls, cam shaft rotating surfaces, 
valve tappet extensions, etc. It 
should be noted a modification of a 
conventional lubricating system has 
been illustrated wherein the lubri- 
cant is not only forced from the 
sump or reservoir to the bearings 
under pressure, but also additional 
lubricant is forced through the top 
of the connecting rod onto the bot- 
toms of the pistons. The oil thus 
thrown on the piston aids the jacket 
water in removing the heat from 
the internal hot parts of the engine 
by conveying same through the me- 
dium of the lubricant to a heat ex- 
changer before it is re-cycled back 
through the pump. In this case the 
case the lubricant not only lubricates 
the working surfaces, and is returned 
for re-circulation, but in each cycle 
of operation, it is used to convey 
heat from the operating parts of the 
engine back to the crankcase and 
thus serves a dual purpose of remov- 
ing the heat from the working sur- 
faces as well as lubricating the parts. 
It can be readily appreciated that 
this further complicates the lubri- 
cating engineer’s problem as it in- 
volves heat transfer as well as lubri- 
cation. 

In Figure 9 an improved form 
of lubricating system is illustrated 
wherein a conventional lubricant 
pump forces oil to bearings in the 
usual manner, but with the addition 
that the pressure regulator operates 
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in two stages. As the engine is 
started up with cold oil in the ducts 
and crankcase, the gear pump forces 
the heavy oil up through the duct 
and against the face of the pistons. 
During operation, oil in the sump 
(A) is drawn up through the pump 
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Figure 9. Combination pressure and 
splash lubricating system. Splash feed 
is operated by resistance of lubricant 
through engine bearings when engine 
is started cold. Pistons and working 
surfaces are adequately lubricated by 
splash system which is automatically 
eliminated when the engine is warm. 
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suction screen by the pump (B) 
and forced through the duct (C), 
against the piston face (D), forcing 
it back into the pressure regulator 
housing, causing oil to pass upward 


through passage (E) and out 
through the port (F), spilling a co- 
pious quantity of oil over the con- 


necting rods, crankshaft, pistons, — 


etc., during the cold starting of an 
engine. This immediately puts all of 
the oil in the crankcase into circula- 
tion and thus warms it up as well 
as sealing the pistons and rings 
against blow-by and fuel dilution 
from the combustion chamber, 


As the engine warms up, the 
small duct (G) is designed to be 
large enough to handle all of the by- 
pass oil and thus as the oil can flow 
through the duct (G) by reduced 
viscosity, the secondary lubricating 
system is immediately eliminated 
and thus the splash system no longer 
functions. The duct (H) in the pres- 
sure regulator (I) is for the pur- 
pose of ventilating the spring com- 
partment in the pressure regulator 
itself. It should be understood from 
this description that this system of 
oiling an engine is actually a dual 
system. In the first case, we have a 
primary pressure lubricating system 
which, during normal operation, 
functions in a normal manner either 
with or without a filter. During cold 
starting periods, however, a secon- 
dary splash system is operated by 
resistance of the primary pressure 
system and serves to provide a co- 
pious supply of lubricants by reasons 
which are obvious. 


A modification of the system is 
shown in Figure 10 wherein the 
pressure regulator (J) is shown at- 
tached to the base of a full-flow 
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Figure 10. Combination pressure and 
splash system operated by travel of 
the piston (N), which opens first the 
small by-pass (Q) to crankcase and 
second the large by-pass (P) to splash 
system. When oil viscosity is reduced 
by temperature the large by-pass is 
eliminated, all excess oil going through 
the small one to the crankcase. 


filter (K) which in turn is bolted to 
the crankcase of an engine (L). 
This system operates in an identical 
manner as previously described, 
that is, the oil entering the duct 
(M) causes piston (N) to be forced 
back, into housing (O), thus per- 
mitting the oil to be delivered 
through passage (P) to the pistons, 
connecting rods and other rotating 
parts of the engine. As soon as the 
normal viscosity in the oil is estab- 
lished, it then can flow through the 
reduced passage (Q) and the splash 
system is automatically eliminated 
as the engine continues to run on a 
conventional pressure lubricating 
system, 


Regarding removal of contami- 
nants from the lubricant and the 
maintaining of the stability of the 
lubricant during use, it is a well- 
known fact that for every pound of 
fuel used in a conventional gasoline 
or diesel engine, it is possible to con- 
dense approximately 1 lb of water 
from the exhaust gases. In addition 
to water formed during operation 
from the products of combustion, 
free carbon, gum, varnish, sulphur, 
metal, grit, and dirt from the intake 
air, etc., are present in an engine 
and find their way to the lubricant 
through various channels. Principal 
among the evils of ways and means 
of contaminating lubricating oil is 
the fact that high combustion pres- 
sures are not sealed by pistons, and 
rings, but gas leaks past pistons, and 
force particles of unburned fuel, 
metal, grit and products of combus- 
tion into the crankcase where they 
are mixed with the lubricant by the 
lubricant pump. 

Causes of sludge in engines are too 
numerous to explain in detail in this 
paper; therefore, attention is di- 
rected to Page 6, Fig. 4 of a recent 
paper by the writer presented before 
the Society of Automotive Engineers 
at Seattle on April 24, 1945, entitled 
“The How and the Why of Strain- 
ers, Screens and Filters as Applied 
to the Fuel and Lubricating Oil 
Systems of Engines.” 


Conditien Lubricants 
During Use 


The problems involved in lubri- 
cating a steam engine are relatively 
simple as compared to those in- 
volved in lubricating an internal 
combustion engine. For instance, 
contamination in a steam plant is 
generally limited to the wear of 
metals incorporated in the engines, 


plus condensation of moisture or 
water from the steam, etc. These can 
be readily removed by simple means 
as is evident by the fact that many 
steam plants have a simple strainer 
and centrifuge incorporated in the 
system for the successful removal of 
such contaminants from the lubri- 
cants. On the other hand, modern 
internal combustion engines where 
high combustion pressures are used 
and relatively high rpm is involved, 
contamination formed in lubricant 
is an entirely different matter. As 
an example, many small compres- 
sion ignition engines (so-called 
diesel engines) are known to make 
as much as 1 lb of sludge per hun- 
dred hp-hrs of operation under cer- 
tain operating conditions, Further- 
more, certain types of fuel and ele- 
ments of mechanical construction 
and engine design enter into the 
problem, all accelerating or de- 
celerating the rate of sludge and 
contamination found in the lubri- 
cating oil of these engines. 

Actual field records indicate that 
certain diesel engines in large pump- 
ing plants will make more than 
twice as much sludge and contami- 
nation as other engines operating in 
the same vicinity, doing the same 


, work, using the same lubricant and 


burning identically the same fuel. 
It is possible with certain designs of 
engines in some types of operation 
to maintain the lubricating oil at a 
constant, excellent value, regardless 
of the length of hours of operation, 
by complete conditioning of the lu- 
bricating oil during use. In other 
cases, to maintain the oil at a satis- 
factory equilibrium it requires the 
collection and elimination of ap- 
proximately five times the amount 
of contaminants to maintain a satis- 
factory lubricant specification. For 
methods of conditioning lubricants 
during use, I call your attention to 
a paper by the writer entitled 
“Modern Methods of Conditioning 
Lubricating Oil During Use.” This 
paper was presented at the National 
Tractor Meeting of the Society of 
Automotive Engineers in Milwau- 
kee, September 28, 1939. Various 
means have been provided to satis- 
factorily lubricate high speed, heavy 
duty engines involving various types 
of lubricants, compounded and 
otherwise. 


From 30-odd years of experience 
in the operation and design of en- 


- gines and the manufacture of lubri- 


cating systems, fuel and lubricating 
oil filters, etc., it is my opinion that 
there are a great number of good 
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lubricants which could be applied 
to any type of machinery, including 
steam or internal combustion en- 
gines, By the same token, I do not 


_ believe that there is any specialized 


lubricant that is so highly special- 
ized that it is the only lubricant that 
can be used on any particular ap- 
plication. If such were the case, then 
from the engine designer’s view- 
point, I would say that that particu- 
lar engine is of very faulty design 
and construction to require such 
specialized wet-nursing with lubri- 
cation. 


In the gathering of material used 
im the successful design of engines 
and lubricating systems, the writer 
has found records of engines which 
have operated successfully for over 
200,000 miles of heavy duty opera- 
tion in heavy motor vehicles with 
no bearing changes or difficulties 
whatsoever. In fact, bearings re- 
moved from one engine after over 
200,000 miles of heavy duty use are 
still within the original manufactur- 
ing tolerance for new precision bear- 
ings. I have also uncovered cases of 
faulty lubricating systems and en- 
gine designs wherein engines could 
not possibly be operated beyond a 
certain rpm or certain bearing load 
with relatively low bmep. 


In the design of filtering systems 
and the successful applications of 
filters to lubricating systems, many 
important considerations should be 
studied before any filter is applied. 
If the problem is to keep dirt out of 
bearings, then naturally the lubri- 
cant should be completely filtered 
before entering the bearing. This is 
especially true of high flow-rate 
lubricating systems when the lubri- 
cant is recirculated at a high flow- 
rate carrying with it all the collected 
grit and contamination which may 
be in the system, as well as the con- 
densed products of combustion, etc., 
all of which have considerable effect 
of oxidation on the oil. In many 
cases, considerable air, in the form of 
foam in the oil itself, is present. This 
latter is especially true in the lubri- 
cation of large internal combustion 
engines of the dry sump_ type 
wherein the sump pump has a 
greater capacity than the lubricant 
pressure pump. Referring to Figure 
8, if the lubricant pressure pump is 
capable of delivering 50 gallons of 
oil a minute to lubricate all of the 
bearings and also for piston cooling, 
only 50 gallons of actual oil will be 
in circulation within the engine 
filter and lubricating system each 


minute. On the other hand, if the 
scavenger pump which picks the oil 
up from the sump and delivers it to 
the oil reservoir has a capacity of 
100 gallons a minute, it is obvious 
that 50 gallons of oil plus an equiva- 
lent amount of air will be pumped 
through the filter and into the oil 
reservoir each minute of engine op- 
eration. Therefore, the problem be- 
comes one of removing and trapping 
air, in the form of foam, out of the 
oil, as well as filtering grit and con- 
tamination from the oil, all of which 
seriously complicates the problem of 
maintaining a clean lubricant dur- 
ing engine operation. 


From observation of engine opera- 
tion in various types of service, it is 
the opinion of the writer that the 
least amount of air that can be en- 
trained with the oil by the scavenger 
pump is a very desirable condition. 
On the other hand, it has been 
our experience that where a large 
amount of air is entrained with the 
oil by an oversized scavenger pump, 
various problems are encountered, 
not only with the lubrication of 
bearings, but with filters, oil foam- 
ing problems and many other condi- 
tions too numerous to mention in 
this paper. It is very important, 
however, to call attention to the 
fact that an oversized scavenger 
pump continually emulsifying air, 
oil, water, etc., aids in the oxidation 
of ‘the oil and, furthermore, it is my 
belief that corrosion and deteriora- 
tion of bearings is accelerated by the 
process of foaming air and oil 
through the lubricant ducts and 
filter elements. 


An excellent comparison with the 
trend of modern design to flood all 
of the working parts of an engine 
with a copious supply of lubricant, 
is to refer back to the system in 
common use in the earlier types 
of gasoline engines, wherein a mini- 
mum amount of lubricants was used 
and actually controlled by the tight- 
ness of the bearings as well as the 
end clearances around the fillets of 
the crankshaft, crankpin, bearings, 
etc., and not by the scraper rings on 
the pistons, As a matter of fact, many 
of the earlier engines with babbitted 
bearings were sent off of the produc- 
tion lines with the bearings actually 
burned in by force and they had 
practically no clearance for some 
time after being placed in operation. 
It was a common practice in repair 
shops to take a car out on the road 
and tow it to get it started after be- 
ing overhauled, for the reason that 
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the starter did not have enough 
power to move the engine because 
the bearings were so tightly fitted 
that the engine could not be rotated 
except by jumping on the starting 
crank or towing the car with a 
truck, etc. Under these conditions it 
is obvious that a very small amount 
of lubricant was actually forced 
through the bearings even by rela- 
tively high pressure. It is also, quite 
obvious that the actual amount of 
oil flowing from the pump to the en- 
gine bearings was an easy matter to 
handle with a small full-flow, in-line 
filter. That is, all of the oil that 
passed from the pump to the bear- 
ings was filtered oil. 

With the advent of so-called pre- 
cision bearings and higher operating 
speeds with greater brake mean ef- 
fective pressures, it was natural to 
require more and more lubricant in 
circulation, not only to lubricate the 
bearings, but to remove the heat 
which was generated by high rota- 
tive speeds. As these developments 
and increased flow-rate through lu- 
bricating systems became a fact, it 
was necessary to design filters with 
correspondingly higher flow-rates in 
order to handle all the oil passing 
from the lubricant pump to the en- 
gine bearings. It was also necessary 
to maintain the lubricant in a rela- 
tively clean state, free of contamina- 
tion in the form of gums, varnish, 
grit, water, etc. 

Referring to Figure 11, it is shown 
what usually happens when dirty oil 
flows through conventional lubricant 


Figure 1]. This figure illustrates the 
rock-crushing process in conventional 
unprotected bearings. As the shaft ro- 
tates toward (A) it crushes grit parti- 
cles into the soft bearing shells per- 
mitting only the finer ones to pass 
through the bearing clearance toward 
(B). 
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ducts into bearings. The grit being 
carried along with the oil is fed into 
the wide clearance of the bearings 
on one side, illustrated by the letter 
(A), and ground around through 
the minimum clearance of the bear- 
ing to the opposite side as illustrated 
at (B). In actual practice all of the 
large chunks of grit, dirt, etc., are 
forced into the clearances through 
which the particle sizes will not pass. 
This process has been previously de- 
scribed in detail by the writer in a 
paper presented before the Society 
of Automotive Engineers, San Fran- 
cisco, California, on June 8, 1943. 
The subject is well illustrated on 
Figures 1, 2 and 3 of Plate 9, on 
Page 4 of this paper, the title of 
which is “Modern Filter Develop- 
ment as Applied to Fuel and Lube 
Oil Systems of Diesel Engines.” To 
briefly describe the rock-crushing 
process, it might be reiterated that 
all of the large hard rocks that will 
not fit through the minimum bearing 
clearance are forced into the soft 
bearing metal surface by the hard 
rotating shaft and thus impressed 
and held fast. These high points 
form excellent cutting edges to con- 
tinually cut grooves in the rotating 
shaft for the full life of the equip- 
ment or until they are removed by 
scraping during overhaul process. It 
can be readily appreciated from the 
above that a high flow-rate of oil 
with its advantages of copious flow 
for heat removal also has disadvan- 
tages in carrying relative large 
amounts of contaminants during cir- 
culation and, therefore, filtering all 
deleterious matter from the lubri- 
cant, becomes a more and more im- 
portant consideration as flow-rates 
are increased. 


Lately developed compounded 
lubricating oil also has added some 
problems to the matter of keeping 
the lubricant clean by filtering. The 
very fact that certain types of com- 
pounded lubricants prevent deposits 
of gum and varnish by the lubricant 
peptizing process also brings about 
the problem that all the dirt, grit 
and other sludge formations in the 
oil are incidentally continually pep- 
tized and floated around through the 
bearing ducts rather than settling 
out by gravity or being trapped out 
of circulation in gear cases, valve 
covers, or being caught in filters. 
For instance, if the peptizing of all 
the contamination in an engine 
lubricating system is necessary to 
prevent the deposit of gum, varnish, 
sludge, etc., on certain surfaces of 
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the engines including the gear case 
cover, the valve rock-arm cover, the 
bottom of the oil pan, the valve 
tappet assembly compartments, the 
interior surfaces of the fly-wheel 
housing, etc., then the elimination 
of this undesirable contamination 
from those surfaces should be 
weighed against whether it is better 
to let it lie quietly out of circulation, 
or to continually keep it in circula- 
tion, carrying with it all of the grit 
and abrasive substances normally 
found in the make-up of such ma- 
terial. 


As previously stated, there are 
certain types of lubricants most de- 
sirable and practical for any specific 
requirement. When it is deemed 
proper to use compounded lubri- 
cants in the lubricating system of an 
internai combustion engine, it should 
be borne in mind that all the grit, 
sludge and gum formation normally 
found, plus metallic salts compound- 
ing, etc., used in the oil, are in con- 
tinual circulation and the oil should 
be properly conditioned for the re- 
moval of the undesirable contami- 
nants without the removal of the de- 
sirable additives. Briefly, the prob- 
lem becomes one of providing a rela- 
tively high flow-rate filter which re- 
moves harmful grit, sludge, varnish, 
etc., and yet permits the free passage 
of additives in the lubricating oil. 

It is a well-known fact that a good 
grade of lubricating oil has prac- 
tically a constant lubricating value 
if all contamination is removed con- 
tinually and the rate of removal of 
contamination is equal to the rate 
of formation. High flow-rate filters 
have material advantages, not only 
in maintaining clean lubricant in an 
engine but also in actual filtering 
efficiency. Continual and proper 
filtering of lubricant during use also 
has a material benefit on oil stabil- 
ity. It is extremely desirable to main- 
tain lubricants clean and free of con- 
taminants for the sake of long en- 
gine life and it is also important to 
maintain the oil clean and pure for 
the sake of long oil life and the 
maintaining of a satisfactory equi- 
librium lubricating value of the oil 
itself during use. Both of these sub- 
jects have been previously discussed 
in the S, A. E. Paper previously 
mentioned titled “Modern Filter De- 
velopment as Applied to Fuel and 
Lube Oil Systems of Diesel En- 
gines.” On Page 7 of this paper, 


graphic illustrations are shown 


through the cooperation of Mr. R. 
G. Larsen, Mr. F. A. Armfield and 


Figure 12. Conventional automatic sys- 
tem in which grit is forced directly into 
engine bearings with oil. 


velopment Company of Emeryville, 
California. Illustrations shown as 
Plates XV and XVI are from a 
paper entitled “Chemical Problems 
of Engine Lubrication and the Prob- 
lem of Lubricating Oil Stabiliza- 
tion.” 

Quoting from this paper: “Plate 
XV illustrates the rapid deteriora- 
tion of lubricating oil in a relatively 
short time under practical operating 
conditions and further illustrates 
that adding a considerable amount 
of new oil to the crankcase of an en- 
gine during operating conditions 
does not materially aid in restoring 
and improving crankcase oil stabil- 
ity as long as some of the old oil is 
left in the crankcase. Plate XVI 
shows a remarkable comparison of 
how a good oil can be retained, as 
far as stability is concerned, by 
proper filtering as compared to its 
rapid depreciation when a filter is 
not used.” To summarize the situa- 
tion, clean, pure oil not only protects 
the engine, but also protects the lu- 
bricant itself from depreciation and 
loss of stability. 

As previously pointed out by the 
writer and others, filtering and con- 
ditioning the lubricant in the crank- 
case of an internal combustion en- 
gine certainly is desirable. Filtering 
all the oil passing from the pump to 
the bearings is also desirable. The 
method of arriving at an ideal sys- 
tem, however, must be like all engi- 
neering projects—a fair compromise 
between what might be considered 
ideal as contrasted with the best and 
most practical application which is 
justified both from an economical 
and design standpoint. Referring 
again to Figure 6, the engine bear- 
ings in this.case certainly have the 


Mr. G. M. Whitney of the Shell De- advantages of full pressure lubrica- 
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Figure 13. Full-flow in-line system 

where grit is forced into filter sump and 

trapped out of circulation as it is re- 
moved from the oil. 


tion, but the disadvantages that all 
of the grit in circulation is forced 
directly into the bearings which are 
used as rock-crushers. 

In Figure 12, a modification is 
provided wherein a small amount of 
lubricant is bled through a restric- 
tion and is continually filtered dur- 
ing operation, but all of the dirt still 
in circulation is ground into the en- 
gine bearings as before and only 
those particles that are not stuck in 
the soft metallic bearing metal shells 
are finally caught by the filter. I am 
not advocating that any filter is not 
an advantage; it certainly is. Any 
filter is better than no filter. How- 
ever, the application of a filter to 
any lubricating system is governed 
by practical and economical consid- 
erations. If an engine was originally 
designed without full-flow filtering 
and no provisions made for same, 
then the only possible application is 
as shown in Figure 12, that is, to 
simply bleed the oil header line for 
as much oil as can be robbed with- 
out bearing pressure loss and filter 
this small part of the oil, then shunt 
it back to the crankcase. If the filter 
in this case is large enough and the 
flow-rate is high enough to keep 
ahead of the rate of dirt formation, 
the oil can be maintained clean in- 
definitely, but, as previously stated, 
the bearings are not protected from 
the entry of grit which may be 
picked up by the lubricant pump. 

Referring to Figure 13, in this 
case the lubricant is picked up by 
the pump and forced past the pres- 
sure regulator to the sump of the 
full-flow, in-line filter where most of 
the heavy grit and dirt is dropped 
out of circulation by gravity. The 
oil must then pass upward through 


Figure 14, Full-flow in-line system with 

oil cooler. Grit is removed from circu- 

lation and lubricant is forced to bear- 
ings clean and cool. 


a filter element before continuing on 
to the oil header and engine bear- 
ings. It should be noted that all grit 
is simply trapped out of circulation 
either in the enlarged lower sump or 
against the filter element at each 
cycle of the oil through the system. 
The application of this type of filter 
is of primary consideration when the 
engine is designed and it must be 
an integral part of the engine and 
lubricating system. If so, and prop- 
erly constructed, it need not have 
any outside lines whatsoever—the 
oil passages and ducts all being 
formed within the engine structure. 

In this filter application I have 
also illustrated the application of a 
filter replacement cartridge recently 
developed by the writer’s company. 
The purpose of this cartridge is to 
effect a fair compromise on small 
undersized filters between complete- 
ly filtered oil and absolutely clean 
oil. As previously pointed out, if the 
filtering pressure on opposite sides 
of the filtering element is too high, 
then fine dirt, etc., may be forced 
through and, furthermore, a high 
differential on opposite sides of the 
filter element causes loss of pressure 
on the bearings. In this most recent 
filter cartridge, the compromise is 
made in the cartridge itself. That is, 
the cartridge has two flow-rates, a 
high flow-rate to insure that all of 
the oil reaching the bearings will be 
filtered oil and a slower flow-rate to 
insure that all of the fine dirt, soot, 
etc., will eventually be trapped out 
of circulation in the oil. The main 
consideration, however, is that when 
the engine is started with cold oil or 
when the cartridge is partly clogged, 
the bearings will always be supplied 
with filtered oil and the by-pass 
under normal operating conditions 
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will never open, thus preventing un- 
filtered oil from ever passing from 
the lubricant pump to the engine 
bearings. 

In Figure 14 is shown a still fur- 
ther improvement in conventional 
lubricating systems. In this case the 
lubricant is picked up from the 
crankcase sump as before, passed 
through a relatively coarse screen 
and forced up past the pressure 
regulator and into a large horizontal 
filter casing. It is filtered hot through 
an oversize free-flow filter element, 
then it passes through a heat ex- 
changer and is cooled before being 
forced to the oil header and bearing 
lines. This is an ideal system where 
the lubricant can be maintained at a 
satisfactory stability by being con- 
tinually purified during the opera- 
tion of the engine. The filter as 
shown is of more than ample size 
and capacity, thus preventing the 
filter bypass from opening under all 
normal operating conditions. The 
engine bearings are thereby always 
fully protected against the entry of 
grit and the working surfaces are 
maintained at a satisfactory temp- 
erature due to the cooling of the 
lubricant at each cycle of operation. 


Referring to Figure 15, a typical 
example of what happens to replace- 
ment filter cartridges in service is 
shown. In the first case, the filter 
cartridge may weigh 1 lb and when 
removed from the engine it may 
weigh 10 Ibs. The collected con- 
tamination completely saturates and 
covers the element, building up on 
the outside until the flow-rate is re- 
duced below a practical low flow 
limit. In Figure 1, a conventional 
marine propulsion reduction gear 
was shown, hundreds of which were 
built during the war. One of the 
developments of the writer’s com- 
pany was the building of filters large 
enough to handle all of the oil flow- 
ing from the lubricant pump to all 
parts of the turbine and gear reduc- 
tion machinery of marine installa- 


Figure 15. Typical Winslow Oil Con- 
ditioning Elements before and after use. 
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tions. These filters were used for 
flushing out all contamination, grit, 
moisture, etc. from new and over- 
hauled power plants such as are 
used aboard battleships, destroyers, 
cruisers, merchant ships, etc. In this 
case the ship’s lubricant pump forces 
all of the lubricant through the fil- 
ters and machinery, then back to the 
source of supply, thus washing out 
and flushing all contamination and 
grit, etc. from the machinery that 
can be moved by either cold or hot 
oil moving at high velocity. 

A filter of the general type used 
on these installations is shown on 
Figure 16. It should be noted in 
this case that the filter has excep- 
tionally large exterior filtering area, 
and also that it has a great number 
of outlet pipes from the elements to 
the clean oil outlet section of the 
filter. 


Figure 17 is an illustration of 
a battery of these high flow-rate fil- 
ters capable of handling up to a 


Figure 16. Six of these Giant-Flo 

filters containing 342 Winslow elements 

on a large installation are cleaning 

over 500 gpm of SAE 30 lubricating oil 

at 140 F with a pressure differential of 

less than 10 lb. between the inlet and 
outlet of the filter unit. 


Figure 17. These Giant-Flo Oil Conditioning Units are available not only for ships 
but also for large industrial power units, pipe lines, etc. 


thousand gallons of oil a minute of 
normal viscosity and at conventional 
operating temperatures. The head 
required to filter this oil under these 
conditions can be as low as 3 to 5 
lbs differential across the filter ele- 
ment. 


Conclusion 


In conclusion I might state that 
the developments shown are the re- 
sult of a great many years of experi- 
ence with problems relating to the 
filtering of fluids and particularly 
lubricating and fuel oil. It might be 
added that the original full-flow in- 
line filtering systems with filters built 
in as part of the engine and lubri- 
cating system are of the writer’s de- 
sign and covered by many of the 
previously mentioned patents listed 
below. The numbers of these patents 


are furnished as an additional source 
of technical information for those 
who are inclined to be patent mind- 
ed. As a matter of fact, it is the 
writer’s opinion that the United 
States Patent Office is the greatest 
library in the world on technical and 
scientific information. Consider for 
example, the thousands of recent 
patents contributed on the subject 
of fuels and lubricants in which we 
are all interested. For 10c a copy, 
any and all interested parties are 
entitled to a full and complete dis- 
closure of the inventor’s contribution 
to any art covered by patents. We 
can read at our leisure, the complete 
information that the inventor had 
on the subject, or at least as much 
information as he was willing to dis- 
close to obtain his 17 year monopoly 
granted by the Government in the 
patent for such information. 


1 LUBRICATING SYSTEM AND FILTER PATENTS 


1,638,281 1,901,484 2,134,385 
1,659,902 1,948,282 2,314,640 
1,671,391 1,992,339 1,555,664 
1,780,663 1,996,106 1,952,740 
1,800,625 2,071,483 2,345,848 
1,892,443 2,118,283 2,345,849 


(Others Pending) 
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Fundamentals of Lubrication 


By JAMES I. CLOWER 


Professor of Machine Design, West Virginia University 


Introduction 
| eee is both the art and science of reduc- 


ing frictional resistance that occurs at the surfaces 

of two solids when they are forced to slide over 
each other. Any substance inserted between the two 
relatively moving surfaces for the purpose of lessening 
the friction is called a lubricant. Oils and greases are 
the most common examples of lubricants, but other sub- 
stances are used. Different types of lubricants include: 
emulsions of oil and water for cutting tools; water, for 
some marine bearings; milk, in the bearings of cream 
separators; and air, in certain high-speed spindles. The 
lubricant often performs the added function of carrying 
away heat generated by friction and/or heat conducted 
from a source to the bearing, such as in steam turbine 
bearings. 

From existing evidence it appears that all three of the 
principal classes of lubricants—animal, vegetable, and 
mineral—were available at an early date. Beef or mut- 
ton tallow was apparently used for lubricating the axles 
of chariot wheels before 1400 B.C.; petroleum refining 
was described by Herodotus (484-424 B.C.), and a list 
of the vegetable oils was compiled by Pliny (A.D. 23-79). 
It has even been inferred from this list that the ancients 
recognized the need for more viscous lubricants under 
some conditions, and less viscous lubricants at other 
times. 

Although the art of lubrication has been practiced for 
several thousand years, understanding of the phenome- 
non of lubrication is a comparatively recent development 
and is not yet complete. Numerous papers are added to 
the literature each year, some offering analyses of exist- 
ing problems and some posing new problems for future 
study and solution. 

Lubrication, like every other mechanical action, is 
governed by Newton’s laws of motion upon which the 
science of mechanics is based. In addition, Sir Isaac 
Newton (1687) discovered the fundamental law of vis- 
cous resistance underlying the theory. of lubrication, ac- 
cording to which the shear stress is proportional to the 
rate of shear. 

Amontons (1699) and Coulomb (1785) discovered 
that the coefficient of friction (ratio of tangential resist- 
ance to the normal component of the load) is constant 
for dry and imperfectly lubricated surfaces over a con- 
siderable range of contact area, speed, and load. Morin 
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The importance of proper lubrication can hardly be 
overemphasized. This is evidenced by the many technical 
papers that appear each year. Unfortunately these 
papers do not enjoy as large an audience as they deserve, 
doubtless because most engineers are not familiar with 
the basic theory and principles of lubrication. While 
this paper makes no attempt to present the mathematical 
theory of lubrication, it does point out in words and pic- 
tures the more important basic conce pts of the principles 
of correct lubrication, an understanding of which is 
essential for design and operation of modern high-speed 
machinery. 


* * * * * * * * * 


(1833) confirmed the Amontons-Coulomb law for a 
wider variety of materials, and conducted systematic ex- 
periments on journal bearings. He found that the co- 
efficient of friction was reduced to about one-half when 
the lubricant was continuously supplied. 

Hirn (1854) discovered the effect of running-in, and 
concluded that the friction of lubricated surfaces might 
be taken as roughly proportional to the square root of 
the area, load, and speed. 

Thurston, an American, (1873) was a pioneer in the 
testing of lubricants and drew attention to the import- 
ance of reducing friction losses in machinery. He dis- 
covered the existence of a minimum point when the 
coefficient of friction is plotted against speed or tempera- 
ture. To Thurston is due the widely quoted rule that the 
safe bearing load per unit area is inversely proportional 
to the speed. Although not applicable to modern high- 
speed bearings, it illustrates the need for some definite 
relation connecting load capacity with speed as a start- 
ing point for bearing design. 

Petroff was awarded a prize by the Russian Academy 
of Sciences for his investigation published in 1883, in 
which he demonstrated the utility of petroleum oils by 
showing that their successful use depended merely on 
selecting a suitable viscosity for each application, He 
also deduced the first mathematical formula for the 
friction of a journal bearing, treating the case of a full 
bearing operating with a uniform film thickness. 

The science of lubrication, as we understand it today, 
dates from the experiments of Beauchamp Tower (1883) 
and their interpretation by Professor Osborne Reynolds. 
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Tower was investigating the friction of bearings similar 
to those used in railway service. They were 4 in. in 
diameter, 6 in. long and had an arc of contact of 157 
degrees. Oil was supplied first by a syphon lubricator, 
then by a pad, and finally by means of a bath. His re- 
sults were erratic until he ran the journal in a bath; 
then the results were surprisingly uniform and the coef- 
ficient of friction was exceedingly low. By chance, he 
found that there was a true fluid pressure within the oil 
film. For the purpose of installing a lubricator, a half- 
inch hole had been drilled in the center of the brass. 
An outflow of oil then occurred when running the 
machine. To prevent it, a wooden plug was driven into 
the hole; and on starting up again, the plug was slowly 
forced out. This precise moment appears to have been 
the turning point in the history of lubrication. A pres- 
sure gage was attached and indicated a true fluid pres- 
sure in the film, at the center of the bearing, sometimes 
as great as twice the pressure computed by dividing the 
load by the projected area of the bearing. 
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Figure 1. Step-by-Step Formation of Film in Journal Bearing. 


Reynolds, at the University of Manchester, used 
Tower’s results to show how they verified the applica- 
tion of the laws of hydrodynamics to bearings. He pub- 
lished the results of his analytical work in 1886, but 
their importance was not generally recognized until 
many years later. His classic paper contains three princi- 
pal contributions: (1) a general picture of the physics 
of lubrication, more complete than any previous contri- 
bution; (2) an equation for the pressure distribution in 
the film, capable of many future applications; and (3) 
application to Tower’s experiments. The most significant 
result of Reynold’s theory is that of the converging film. 
The lubricant adheres to both the moving and stationary 
surfaces, and by virtue of its viscosity, develops a positive 
fluid pressure in the converging portions of the film. 


This pressure supports the load and prevents metallic 
contact. No such pressure can be developed between 
strictly parallel surfaces. Figure 1 shows step-by-step 


the formation of an oil film in a journal bearing. In 


Figures 2 and 2A are shown oil film pressure and oil 


flow in a partial bearing. Figure 3 shows the effect of 
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grooving in a bearing on the oil film pressure. Shown in 
Figure 4 is the effect of motion on the formation of an 
oil film. Figure 5 shows the effect of shape on the for- 
mation of a film. 

Many other men, in addition to those already men- 
tioned, have made important contributions to the science 
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Figure 3. Effect of Oil Groove on Film Pressure. 
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Figure 4. Effect of Motion on Film Formation. 
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Figure 5. Effect of Shape on Film Formation. 
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of lubrication. It is possible, however, to mention only a 
few of them here. In England, W. J. Harrison and R. O. 
Boswell have advanced the mathematical statement of 
hydrodynamic theory, Boswell’s “The Theory of Film 
Lubrication” is, perhaps, the best single statement of 
the hydrodynamic theory that exists today. A Sommer- 
field has contributed a classical analysis of journal bear- 
ings. Two other Germans, Lasche and Stribeck, have 
made noteworthy contributions. Lasche published the 
results of his experiments on oil groove bearings with 
different clearances in 1902. Stribeck’s work on bronze 
and white metal bearings and his investigations of roll- 
ing bodies form the basis of many bearing designs as 
practiced today. 


Albert Kingsbury, in America, has made a number 
of outstanding contributions; namely, the mechanism of 
lubrication of cutting tools, use of air as a lubricant, 
and the development of the Kingsbury thrust bearing. 


Friction and Lubricants 


A bearing is frequently defined as the stationary part 
of a machine that supports a moving member. This 
discussion, however, will be confined to bearings that fall 
into the category defined as a combination of two solids, 
the surfaces of which have relative motion while slightly 
separated by a film of lubricant. This is not a general 
definition, as it excludes so-called oilless bearings, anti- 
friction bearings, gear teeth, and others. It does, how- 
ever, include slipper, or sliding bearings that have paral- 
lel surfaces; thrust bearings that carry axial loads; and 
journal bearings. 


Friction is common to all of these various types of 
bearings. But the so-called laws of friction vary widely 
in these bearings with conditions. A consideration of 
the laws of friction, as applied to machinery, naturally 
divides itself into two main divisions: boundary friction 
and fluid friction. Boundary friction includes: (1) dry 
or solid friction, which occurs between perfectly clean, 
dry, solid surfaces; and (2) thin-film friction, which 
occurs between solid surfaces partially or completely 
separated by a film of fluid so thin that the unknown 
intermolecular forces between the fluid and solid sur- 
faces determine the character of the frictional resistance. 
Fluid friction includes all cases of frictional resistances 
between solid surfaces completely separated by a film of 
sufficient thickness to conform to the laws of fluid flow. 


The laws of dry friction are mainly empirical and, 
hence, are only rough approximations. They are chiefly 
based on the experimental results of Amontons, Cou- 
lomb, Vince, Rennie, and others. From the results of 
experiments conducted in 1699, Amontons concluded 
that the ratio of the force resisting motion to the force 
normal to the sliding surfaces is constant with respect to 
load, speed, and area. This ratio, called the coefficient 
friction, varies with the materials and the nature of the 
surfaces, and it is sensitive to contamination of the sur- 
faces by any substance, such as moisture, oil, grease, etc. 
Because dry friction causes wear and possibly seizure, 
or welding, of the two surfaces, it is essential that it be 
avoided in bearings. 


Engineers are deeply concerned with thin-film friction 
because it is very prevalent in machine bearings, Either 
it must be held to reasonably close limits or else present 
trends of higher speeds, temperatures, and loads will be 
greatly curtailed. In thin-film-friction conditions, the 
full fluid film does not exist ; consequently, the boundary 
layers are of great importance. 
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The boundary film formed by a lubricant on a solid 
surface has a frictional value that depends on the chemi- 
cal nature of both the metal and the lubricant. Much 
research work has been done to determine the structure 
and properties of absorbed films, which adhere to solid 
surfaces and often increase the slipperiness of their sur- 
faces. The slipperiness of the surface is commonly re- 
ferred to as its unctuousness and the lubricating value 
of absorbed films as oiliness; thus, the friction of a 
bearing operating under thin-film conditions is due to 
the unctuousness of the solid surfaces and to the oiliness 
of the lubricant. 


Thin-film friction, although widely prevalent, is not 
fully understood; but we do know that it involves the 
chemical nature of both the lubricant and the boundary 
surfaces. Under this condition, one kind of bearing 
metal may cause less friction than another, when all 
other conditions are held constant, and one kind of oil 
may cause less friction than another oil of the same 
viscosity. Experience shows that the so-called fixed, or 
fatty, oils give less friction than mineral oils under thin- 
film conditions. Currently, it is the custom to say that 
fixed oils have greater oiliness than mineral oils. The 
superiority of fixed oils disappears, however, when 
thicker films are produced at higher speeds and/or lower 
loads. Also, inherent lack of chemical stability and the 
fact that they are relatively expensive and are not ob- 
tainable in varying viscosity grades, make fixed oils and 
fats undesirable as lubricants for most purposes. 


Herschel has defined oiliness “as the property that 
causes a difference in the friction when two lubricants 
of the same viscosity at the temperature of the film are 
used under identical conditions.” Many oiliness investi- 
gations have been performed, but as yet no standard 
scale or unit has been adopted and the ability to formu- 
late the property, as has been done for viscosity, seems 
to lie far in the future. . 


There have been many hypotheses offered in explana- 
tion of oiliness ; the two most generally being adsorption 
and stratification. The adsorption hypotheses suggests 
that the bearing metals have a stronger attraction for 
certain types of oil molecules than for others and that 
molecules of these types will separate out of the oil to 
form a tenacious, concentrated film which will cling to 
the surfaces long after a hydrodynamic film has been 
squeezed out. 


The stratification hypothesis states that oil molecules 
are oriented for a number of layers out from the metal 
surfaces and that planes of easy slip are formed between 
double layers. The adsorption hypothesis is supported 
by the fact that a small amount of a high-oiliness com- 
pound in a mineral oil will reduce thin-film friction to 
a value nearly equal to that obtained by the use of the 
pure compound. 


Fixed oils have elongated molecules with two active 
oxygen atoms at one end known as the pole end. Metals 
have a strong power of attraction for these oxygen 
atoms, and the pole ends of the molecules are believed 
to attach themselves to the bearing surfaces to form a 
molecular layer. Upon this layer, successive lavers will 
be oriented with non-polar ends in contact with non- 
polar ends, and vice versa. Thus planes of easy slip 
could exist between the non-polar ends. X-Ray observa- 


tions of thin films appear to support this hypothesis of 
stratification. 


Oiliness may be a chemical property, as the above 
remarks indicate. Possibly, it may be caused by local 
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changes of physical properties. Its true nature, however, 
has not been definitely determined and we should keep 
an open mind in regard to its explanation until its true 
identity is proven. 

When an oil film fails completely, seizure occurs, and 
the intermolecular forces are so strong that one surface 
or both are destroyed. The exact mechanics of this film 
rupture and subsequent seizure are not known, It is 
known, however, that incipient breakdown starts at one 
or more tiny points, called hot spots, where the tempera- 
ture rises suddenly above the melting point of the metal 
and actual welding occurs. The cause of the hot spots, 
however, is not known. One theory is that the shearing 
or breaking off of the tiny high spots generates sufficient 
heat to weld the metals. Another theory has it that the 
hot spots are points where the intermolecular forces be- 
come so powerful that the molecules are torn out of the 
surfaces with a release of sufficient energy to cause 


welding. 


Under conditions of fluid friction of perfect lubrica- 
tion, the lubricant is forced between relatively moving 
surfaces because of its viscosity or internal friction. It 
is this physical property of a lubricant that renders it 
highly resistant to forces tending to separate its mole- 
cules, and this resistance is the cause of fluid friction. 
In fluid friction, the film is so thick that the molecules 
of the lubricant are outside the range of action of the 
molecular forces of the surfaces. In fluid friction, there- 
fore, the frictional resistance is no longer affected by 
the chemical constitution of the lubricant or by the 
nature of the solid surfaces, as in thin-film friction, but 
is influenced only by the internal friction of the lubricant 
itself, which is proportional to the viscosity of the lubri- 
cant. 


Viscosity is one of the more important properties of 
a lubricant. For fluid friction conditions, it is no exag- 
geration to say that viscosity is the most important prop- 
erty, as it determines the bearing friction, temperature 
rise, rate of flow through the bearing, and the load ca- 
pacity of the bearing. 


All fluids, whether gaseous or liquid, possess viscosity 
in varying degree. It is generally known that molasses 
is more viscous (has a higher viscosity) than water, as 
is evidenced by the fact that it pours more slowly and 
is more difficult to stir. Likewise, oil is more viscous than 
water, and water is more viscous than gasoline. Viscosity 
is the reciprocal of fluidity. 


The definition of viscosity is based on Newton’s law 
for fluid flow, which states “that at any point in a fluid 
the shearing stress is directly proportional to the rate 
of shear.” Stated algebraically, Newton’s law is: 


S = constant x R 


where (S) = shearing stress and (R) —rate of shear, 
which is the relative absolute velocity divided by the 
thickness of the film. 


When a lubricant separates two solid surfaces, one of 
which moves tangent to the other at rest, the layer of 
lubricant in contact with the moving surface is assumed 
to move at the same velocity as the surface; that is, 
there is no slip between the solid surface and the adja- 
cent layer of lubricant. Similarly, the layer of lubricant 
adjacent to the fixed solid surface is assumed stationary. 
Between the two solid surfaces, the lubricant is con- 
sidered as consisting of a series of very thin layers or 
laminations, each moving at a velocity proportional to 
its distance from the fixed surface. 
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Since the shear stress and the rate of shear are both 
constant in this case, they may be related by a factor of 
proportionality that will be a measure of the fluid’s re- 
sistance to flow. This gives the equation : 


where (S) and (R) are as previously defined and (Z) is 
the coefficient of velocity, or, as it is generally called, 
viscosity. 

Since shearing stress is force divided by area and rate 
of shear is velocity divided by film thickness, we may 


write: $= F/A=Z Vfh 
where (h) = film thickness and (V) = velocity. 
h 


Solving for viscosity, (Z), we have: Z= ae ee 


hearing s 
In words, therefore, viscosity = 


rate of shear 
Viscosity is a physical property of an oil just as are 
density, pour point, flash point, etc. It does not indicate 
in any manner the ability of an oil to retain its original 


chemical and physical properties. 
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Figure 6. Graphical Representation of Viscosity Index. 


The Viscosity Index is an arbitrary number that de- 
notes the degree to which the viscosity of an oil is af- 
fected by temperature. Specifically, V.I. is a measure 
of the relation which the viscosity of an oil at 100 F bears 
to the viscosities of an average Pennsylvania and an 
average Coastal at 100 F, all three oils having the same 
viscosity at 210F. The average Pennsylvania oil was 
given a V.I. of 100, whereas the Coastal oil was given 
a V.I. of zero. 


Viscosity index may be determined in at least three 
ways: (1) by formula, (2) by nomographic charts, and 
(3) by graphical calculations. The easiest method is 
that of the chart. The use of Dean and Davis formula 
is simple but involves the use of tables prepared by them. 


The principle of determining the V.I. is illustrated 
in Figure 6. From this chart the V.I, is obtained from 


the formula: 
V.L 
High V.I. oil does not tend to thin out so rapidly as 
does one of low V.I. for the same temperature change. 


For many applications oils of high V.I. are desirable, 
but they are not necessary in all cases. A high V.I. is 
desirable where an oil is required to render lubrication 
over a comparatively wide range of temperature, Ob- 
viously, under constant or nearly constant temperature 
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conditions the use of a high V.I. oil is not necessary or 
important. It is fallacious to assume that an oil of zero 
V.I. lacks lubricating value. 

The science that deals with the intrinsic flow prop- 
erties of materials is known as rheology. A material may 
be defined in a rheological sense by a graph. A New- 
tonian liquid is a material whose shear behaviour can be 
represented by a straight line passing through the origin. 
Its viscosity, (S/R), and fluidity, (R/S), are constant 
at all values of shear stress for any given pressure and 
temperature. Most lubricating oils belong to this type 
of liquid. The hydrodynamic theory of lubrication pre- 
supposes such a material, and hence it is of primary 
interest in the study of lubrication. We may draw a 
partial analogy between a Newtonian liquid and an 
elastic solid following Hook’s law. The law for a 
Newtonian liquid is (S = ZR). Hook’s law states that 
(S=Gxa) where (a) is the angle of deformation and 
(G) is a constant for the material, called modulus of 
shear, or modulus of rigidity. However, (R) involves 
time whereas (a) does not. Also, when the stress is re- 
lieved, an elastic solid recovers its original form with 
practically no loss of energy, whereas in the liquid all 
work of deformation is lost in the form of heat energy. 
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Figure 7. Shear Characteristics of Various Materials. 


A Pascal liquid is one that has no viscosity. It may 
be thought of as an ideal liquid not found in nature. 
Non-Newtonian liquids are represented by a non-linear 
curve passing through the origin, as in Figure 7, They 
are complex liquids, such as rubber suspensions and cer- 
tain synthetic oils. Materials whose graphs have inter- 
cepts on the shear-stress axis are known as plastic solids. 
They require an initial value of shear stress (S,) known 
as the yield shear stress to start the flow. If the plastic 
solid has a straight-line relationship, it is called a Bing- 
ham solid. Greases are plastic solids, and generally con- 
sidered to be of the Bingham type, although the flow 
characteristics of such lubricants are not yet fully known. 
The word consistency is generally used to denote the 
ratio of shear stress to rate of shear in the case of plastic 
solids, the term viscosity being restricted to liquids. In 
Figure 8 is shown the shearing of an oil film between 
two parallel surfaces. 


Mathematics of Friction 
Both theory and practice indicate that the dimension- 
less expression (ZN/p) is of special significance in the 
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Figure 8. Simple Viscous Shear Action. 
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Figure 9. Typical Plot of Bearing Performance. 


case of bearings. If a bearing is tested under various 
conditions of load, speed, and temperature, a plot of the 
observed coefficient of friction against corresponding 
values of (ZN/p) gives a curve as in Figure 9. As shown, 
certain well-defined regions of various types of friction 
and lubrication are exhibited. For very small values of 
(ZN/p), the oil film is very thin and the bearing ope- 
rates in the region of boundary friction. In this region 
the friction is dependent on the unctuousness of the metal 
surfaces and the oiliness of the lubricant. In the tran- 
sitional region, the film is thicker than it is in the region 
of boundary friction and oiliness and unctuousness play 
a lesser part and viscosity a more important part in the 
boundary-friction region. The curve is essentially a 
straight line and friction is entirely dependent on vis- 
cosity in the fluid-friction region. 


Friction force = coefficient of friction x load or F = 
fxW=fxpxA where (A) is the projected area of 
the bearing and (p) is the pressure per sq. in. of pro- 
jected area. Putting this value of (F), and (V= DN), 
in the equation (F = ZVA/h) and solving for (f) we 
have (f==CxZN/p), where (C = xD/h), a constant 
for any given bearing. 


The shape of the curve, (f vs ZN/p), will always be 
similar, but each bearing of different physical dimensions 
will have a characteristic curve of its own. The coefficient 
of friction depends not only on viscosity of the oil, the 
speed of the journal, and the load, but also on the 
diameter and film thickness. The thickness of the film, 
in turn, depends on clearance, load, speed, length- 
diameter ratio, and the viscosity. The effect of clearance 
is shown in Figure 10 and that of length-diameter ratio 
is shown in Figure 11. 


It has long been recognized that bearings often im- 
prove with use. This is attributed to the smoothing of 
the surfaces so that high spots can no longer strike each 
other and rupture the oil film. Theory indicates that 
wher the surfaces are completely separated by a thick 
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Figure 10. Effect of Clearance on Friction 
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Figure 11. Effect of L/D on Coefficient of Friction. 
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Figure 12. Surface Finish vs. Coefficient of Friction. 


film the surface finish should not influence the friction, 
and this has been well substantiated by experiment. 
Surface finish, however, has a marked effect in the 
boundary-friction region. Not only will a smooth surface 
give lower thin-film friction for a given value of (ZN/p), 
but it will shift the minimum point of (f vs ZN/p) curve 
to the left. 


Figure 12 shows the effect of surface finish in the form 
of a three-dimensional diagram, Where the finish is 
smooth, thick-film lubrication can be supported to very 
low values of (ZN/p), and the transition from thick- 
film to thin-film lubrication is sharply defined. As rough- 
ness increases, the minimum point shifts to higher values 
of (ZN/p) and (f), and it is less clearly defined, and 
the friction in the region of boundary lubrication is 
greatly increased. 
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Figure 13. Effect of Oiliness on Coefficient of Friction. 


If one is no longer dealing with thick-film lubrication, 
it may be expected that the parameters derived by di- 
mensional analysis of hydrodynamic lubrication will no 
longer be sufficient for plotting results of bearing tests. 
That this is true is seen from Figure 13, showing the 
coefficient of friction plotted for two oils, a mineral oil 
and a lard oil. For high values of (ZN/p) the agree- 
ment is very good, but for values less than 35, (f) is 
no longer solely dependent on the value of (ZN/p), but 
upon oiliness. 

In Figure 14 is shown the effect of two different 
bearing materials upon. the coefficient of friction in the 
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Figure 14. Effect of Material on Coefficient of Friction. 
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Figure 15. Performance of Journal Bearing—Fluid Friction. 


region of thin-film friction. Materials have no effect 
on the coefficient of friction in the region of thick-film 
friction, 

Figure 15 shows data plotted from results obtained 
by the McKee Brothers of the National Bureau of 
Standards, and, also the theoretical curve obtained from 
Somerfeld equation ; namely, 


QA 


where (¢@) indicates some functional relationship. This 
equation neglects end leakage as is evident by the fact 
that no factor representing the length of the bearing is 
included. This doubtless accounts for the difference 
indicated on the graph between the test results and the 
calculated values. 


In the case of fluid friction, when the surfaces are 
completely separated by an oil film of sufficient thick- 
ness to obey Newton’s law of fluid flow, there is built up 
in the oil film a pressure that supports the bearing load. 
Shown in Figure 16 is the current generally accepted 
idea of a complete oil film separating two parallel sur- 
faces. The complete film is considered to comprise an 
absorbed film, boundary film, and a fluid film. Within 
or as a part of the boundary film is the Langmuir layer 
of one molecule thickness. In Figure 8 is shown the 
mechanism of the shearing action of an oil film between 
parallel surfaces. Between the two surfaces the lubri- 
cant may be considered as consisting of a series of very 
thin layers or laminations, each moving at a velocity 
proportional to its distance from the fixed, solid surface. 


In Figure 17A are shown twe parallel plane surfaces 
of unlimited length and breadth, which are separated by 
a film of oil of (h) thickness. Plane (CD) is fixed, 
whereas plane (AB) moves parallel to (CD) with a con- 
stant velocity (V) in the direction of the arrow. The 
velocity varies uniformly from (V) at (AB) to zero at 
(CD) ; that is, the rate of shear of the oil film is con- 
stant. 


When (AB) is first set in motion, the inertia of the 
oil prevents it from assuming a steady condition of flow. 
After a very short time, however, the velocity of the oil 
at any plane becomes proportional to the distance from 
(CD). Under these conditions there is no pressure built 
up in the.oil film, and, hence, no tendency to push the 
surfaces apart. If, however, a load were applied in such 
a manner as to reduce the thickness of the oil film, a 
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pressure would be produced in the oil film by virtue 
of the viscosity of the oil. 


The surfaces in Figure 17B are of finite dimensions. 
(AB) is assumed to be flooded with oil and moving 
parallel to (CD) at a constant velocity (V). Prior to 
reaching point (D), the whole oil film covering (AB) is 
moving with the same velocity as surface (AB) ,as shown 
by the velocity rectangle (abcd). On reaching (D), 
however, the oil film is distorted. The layer of oil com- 
ing in contact with (CD) comes to rest, and the re- 
mainder is caused by its inertia to enter the space and 
flow in such a manner that the rate of shear becomes 
much greater near (CD) than near (AB). Because of 
viscosity, the rate of shear of the film tends to become 
equal at all points and is constant at the exit end (AC). 
Under these conditions, the line (ED) is curved and 
the volume of oil entering between the surfaces is greater 
than that leaving at (AC). The excess oil flows out in a 
direction perpendicular to the plane of the paper. This 
flow is commonly called end leakage. 

Because of this inertia effect, a pressure is built up 
in the oil film, which pressure is a function of the den- 
sity and viscosity of the oil and the velocity of (AB). It 
is quite small and will not support a heavy load. 

Shown in Figure 17C are two parallel surfaces (AB) 
and (CD), which are assumed to be of unlimited length 
in a plane perpendicular to the paper. Surface (CD) 
is fixed, whereas (AB) is moving, as indicated by the 
arrow, perpendicular to (CD). The.oil is squeezed from 
the surface, and in consequence of its viscosity a pres- 
sure is created in the oil film. This film pressure is a 
maximum midway between (AC) and (BD), and the 
oil will flow equally from the midpoint to the right 
and left. 

The curved lines indicate the flow of the oil, and the 
slope of these lines represents the rate of shear of the 
oil film at the different points. Because a force is re- 
quired to maintain the rate of shear at each point con- 
stant, a vertical load can be supported. 


In Figure 17D, we have a plane surface, of unlimited 
length and breadth, moving in the direction of the 
arrow, below the inclined surface of limited extent. Neg- 
lecting the inertia effect, the volume of oil carried into 
the space by viscous drag is proportional to the area of 
the right-hand triangle, whereas that discharged is pro- 
portional. to the left-hand triangle. The excess volume 
carried into the space is squeezed from the surface in a 
direction at right angles to the motion of the lower sur- 


_ face. By virtue of its viscosity, the oil resists this squeez- 


ing action and, in consequence, a pressure is created in 
the film as indicated by the pressure curve. 
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Figure 16. Mechanism of an Oil Film. 
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This film pressure tends to cause the oil to flow in sure curve is as shown above the figure. 
all directions from the point of maximum pressure. The When such surfaces are free to assume any position, 
flow of oil caused by the film pressure alone is shown in as in the Kingsbury thrust bearing, the oil-film pressure, 
Figure 17E. The resultant flow actually occurring is the inclination of the surfaces, and the position of the 
that produced by the combined action of viscous drag resulting force adjust themselves to balance the load. 
and oil film pressure, as shown in Figure 17F: Because For a given velocity, the nearer the surfaces approach 
the oil escapes much more freely at the entrance end each other, the greater are the friction and the oil-film 
than at the exit end, the general character of the pres- pressure. 
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Measurement of Lubricant Film Strength 
In the Region of Boundary Friction* 


PART I 
By VICTOR A. RYAN 


Director of Research for The Crown Cork and Seal Co., Baltimore, Md. 


Introduction 


OR the past ten or more years, engineers have been 

deeply concerned with the problems of boundary 

friction which present themselves in the lubrication 
of moving devices that operate under abnormally high 
loads, speeds, and temperatures. Progress in this par- 
ticular field has been seriously handicapped by the lack 
of suitable test methods. Although the research works of 
many scientists have provided us with a fairly accurate 
knowledge of the mechanism of boundary films, no one 
has yet devised a method which will accurately evaluate 
lubricants with respect to their probable performance in 
actual boundary friction service. 

The problem of developing an indicative test method 
is a.scientific one demanding the cooperation of the 
physicist and chemist with the engineer to aid him in 
quantitating his lubricants. The greatest aid to an en- 
gineer in his development and control work is knowledge 
and information concerning methods of tests for deter- 
mining the important properties of his engineering ma- 
terials. Standing high among the important properties 
of lubricants is the ability to resist or overcome boundary 
friction. Consequently, any information, no matter how 
general in nature, concerning the measurement of this 
specific property must be considered a valuable con- 
tribution. 

As a contributory presentation the author has selected 
for description a method for the measurement of lubri- 
cant film strength in the region of boundary friction 
which has been successfully used for the past five years 
in the evaluation and specification of oils for the draw- 
ing of metal and for cam and roller lubrication under 
extreme loads. 


Regions of Friction 


When lubrication is such that relatively moving sur- 
taces are completely separated by a fluid film of sufficient 
thickness to follow Newton’s law of fluid flow} and the 
surface load is supported entirely by the hydrostatic 
pressure built up in the film, bearings and other moving 


+ Newton’s law for fluid flow states that at any point in a 
fluid the shearing stress is directly proportional to the rate of 
shear. This is also the definition of viscosity. 


* Presented at the First Spring Meeting of the American 
Society of Lubrication Engineers, Chicago, Illinois, April 5 and 


> 
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Overcoming shortcomings of conventional types of 
seizure tests in testing lubricants’ resistance to boundary 
friction, the author relates in this article how, using the 
Falex Lubricant Testing Machine, he standardized the 
machine variables and introduced wear measurements 
in their relationship to pressure and applied loads to 
obtain reproducible and consistent results. This method 
has proved successful in the evaluation and specifica- 
tion of oils for the drawing of metal and for cam and 
roller lubrication under extreme conditions for the past 
five years and should prove of great interest to operators 
of moving devices that work under abnormally high 
loads, speeds and temperatures. 


* * * * * * * * * 


devices operate in the region of fluid friction which is 
also known as the range of hydrodynamic lubrication. 
In this region, friction and temperature rise are due 
solely to the viscosity of the lubricant film and are not 
affected by the chemical constitution of the lubricant 
or the nature of the solid surfaces with which it is in 
contact. 

When, however, operating conditions with respect to 
loads and speeds are such that a state of hydrodynamic 
lubrication cannot be maintained and moving surfaces 
come into actual contact, devices operate in the region 
of boundary friction which is also known as the range 
of boundary lubrication. In this region, most of the 
frictional resistance is caused by the intermolecular 
forces of the opposing solid surfaces coupled with some 
interlocking of asperities. 

Under boundary conditions a full fluid film does not 
exist by reason of its having been forced out by pressure ; 
consequently, moving surfaces are separated and lubrica- 
tion is supplied by thin films which form on the metal 
surfaces by adsorption and which are known as bound- 
ary films or layers. 

The high pressures encountered in boundary friction 
place loads upon straight mineral oils which they cannot 
sustain unless their natural qualities are augmented with 
additives. Additives are usually of such chemical consti- 
tution that they readily form adsorbed boundary films 
either by orientation of their polar molecules or by chem- 
ical reaction with the metal surfaces to form inorganic 
salts or, more likely, complex organic salts of the metal. 
The concept in boundary lubrication is that the adsorbed 
film reduces friction and supplies so-called oiliness by 
orientation of polar molecules while it prevents seizure 
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and welding by chemical combination of its reactive 
constituents with the surface layers of metal. 

In this region of friction, the fact has been well estab- 
lished that the boundary layer immediately attached to 
the metal is of one-molecule thickness. It is known as the 
Langmuir layer, in which the thickness of the oil film is 
the length of the hydrocarbon chain. The hydrocarbon 
chain is naturally in an upright position by reason of its 
having been perpendicularly oriented. Depending upon 
the particular type of additive present, the thickness of 
the monomolecular layer will lie between the limits of 
4.4x 10° and 16.1 x 10°§ inches. 

The frictional value of a boundary film formed on the 
surface of a solid is dependent upon the chemical nature 
of both the metal and the lubricant and is influenced to 
some extent by viscosity. Even under the most severe 
conditions all of the bulk oil is not removed by pressure 
and, consequently, viscosity effects are not totally elimi- 
nated. In fact, any increase in the viscosity of the very 
thin films of oils within the range of boundary lubrication 
lowers the friction, which is the opposite of the situa- 
tion for thick film hydrodynamic lubrication. Another 
frictional characteristic also appears to be opposite ; 
namely, the reduction of friction with increasing unit 
pressure. These phenomena strongly suggest that the 
diminution of friction is due to the adsorption of the 
active constituents of the additives contained in a lubri- 
cant on the surface of the metal forming a composite 
surface of lower energy which offers less resistance to 
tangential movement and has less tendency to grip or 
seize. 

All lubrication under boundary friction conditions is 
associated with dimensional quantitative wear which in- 
creases with increasing loads. There appears to be no 
functional relation between friction and wear. In fact, 
in this region, which is characterized by surface contact 
with actual wear, the friction is less than it is in regions 
of fluid film friction where there is no metal-to-metal 
contact and, consequently, no wear. Under these circum- 
stances, boundary lubricants cannot be properly rated or 
accurately evaluated solely in terms of frictional resist- 
ances or coefficients. Wear is an inherent characteristic 
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of boundary friction and its magnitude varies with pres- 
sure, speed, and temperature. The only satisfactory 
method of test that will provide an indication of what 
might reasonably be expected of a lubricant in boundary 
friction service, appears to be one that measures wear 
and its relation to pressure, temperature and other 
variables. 


Methods of Testing 
The Falex Lubricant Testing Machine 


The majority of extreme pressure testing machines in 
use at the present time have been designed primarily to 
measure the load-carrying capacities of lubricants by a 
test procedure in which a load is increased at a prede- 
termined rate until ultimate failure occurs usually by 
seizure or welding of the test pieces. Many variables are 
encountered in this seizure type of test which account 
for the prevailing confusion about testing machines and 
their inability to always rate lubricants in the same order 
and to rarely rate them in the precise order which actual 
service tests have determined. Furthermore, it is ex- 
tremely difficult to obtain reproducible results in any 
standard test machine when the conventional seizure 
type of test is used. The shortcomings of this type of test 
are mainly due to the fact that the procedure failed to 
recognize the effect of dimensional wear on the relation 
between pressure and applied load. When wear meas- 
urements are included in the test method, some inter- 
esting phenomena present themselves. These will be 
discussed later. 

For the study of wear in conjunction with pressure 
and applied load, the author prefers to use the Falex 
Lubricant Testing Machine* because it possesses a high 


* The Falex Lubricant Testing Machine is manufactured by 
Faville LeVally Corp., 105 W. Adams St., Chicago 3, Illinois. 
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degree of flexibility with respect to operating technique 
which permits direct micrometer measurements of wear 
to be made without stopping the machine. 

This machine is shown in plate I. It is essentially a 
device in which a pin “P” is rotated between two V- 
shaped bearing blocks “B,” which are immersed in an 
oil cup “R” containing 55 cc of the lubricant which is to 
be tested. The bearing blocks are inserted in self-align- 
ing recesses in the short lever arms, or jaws, of the load- 
applying mechanism. Pressure is applied through the 
loading mechanism “M,” “W,” “L,” which fits loosely 
over the bifurcated ends of the long lever arms “A.” The 
ratchet wheel “W” is turned up by hand until the load- 
ing mechanism takes hold, which is indicated by registra- 
tion of applied load on gauge “L.” Additional load is 
applied by engaging the load-applying arm “C” with 
the ratchet wheel “W.” The eccentric motion of the 
load-applying arm “C” increases the application of load 
one tooth at a time. The action is similar to that of a 
mechanically operated nutcracker. The entire mechan- 
ism is free to swing about its axis, this tendency to turn 
being resisted by the sylphon operated gauge “T” which 
registers torque in lbs-inches. The machine operates at 
a speed of 290 rpm. 


Standardization of Machine Variables 


In all lubricant testing machines of the extreme pres- 
sure type there are usually variables which influence the 
test results. Unless these variables are standardized, re- 
producible results cannot be obtained. 

In discussing boundary friction it was pointed out 
that the frictional value depends as much upon the 
chemical and physical properties of the metal surfaces as 
it does upon the lubricant itself. Throughout the entire 
region of boundary friction the actual lubricant film ap- 
.pears to be a complex structure of oil and metal. Conse- 
quently, the metallic test assembly of any machine must 
be standardized with respect to its chemical composition 
and metallurgical characteristics. 

After numerous tests on many compositions of steel, 
it was determined that the most reliable and consistent 
_ results were obtained on the Falex test assembly with 
SAE 2320 steel for the blocks and SAE 3145 steel for 
the pins. These steels have a Rockwell “C” hardness of 
25 and 3, respectively. ; 

Inasmuch as the wear under boundary friction condi- 
tions is attributed to asperities, it is necessary to remove 
abnormal imperfections from the surfaces of the test 
blocks in order that the test may proceed with smooth 
rubbing surfaces, thereby eliminating the variation that 
would be caused by interlocking projections. Although 
the faces of the test blocks are finish ground, it has been 
found necessary to polish them before use. This is con- 
veniently done by hand honing the block fares with a 
34” square hard fine-grain Arkansas stone. 

The pins receive no polishing treatment. The test 
starts with a 3-minute run-in period, which is sufficient 
to remove surface defects from the pin and, at the same 
time, further smooth-out the block faces. 

The most influential variable and the one which re- 
quires the most accurate standardization is the angle of 
the test block. The extent to which test results are in- 
fluenced by the magnitude of the block angle is shown 
by the mathematics of plate ITI. 

Force is applied to the faces of the test blocks by the 
long arms “A” (plate I) through the principle of a 
lever of the second class in which the resistance arm is 
situated between the fulcrum and the effort arm. 
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: s 
AND G AND F' 0.70716 
THEN, FOR BLOCK ANGLES OF ANY MAGNITUDE: 


APPLIED LOAD = Q:7071 
- __ 0.7071 
AND PSI pressure SIN X 0.96 W 


WHEN G = THE GAUGE READING IN POUNDS 


= THE BLOCK ANGLE IN DEGREES, AND 
W:THE AVERAGE SCAR WIDTH IN INCHES 


The manufacturer supplies the Falex machine with 
the load gauge calibrated to read directly in total force 
on bearing faces (F,-++F,) when the block angle is 
90 degrees. Under these conditions, each pound of load 
applied to the spring “L” exerts a total force of 13.08 
Ibs, on the bearing faces and registers the same force 
on the dial of the load gauge. The load gauge is actuated 
directly by the load-applying spring “L.” This arrange- 
ment produces a load-gauge reading of 13.08 Ibs. for 
every pound applied on the spring regardless of the 
magnitude of the block angle. Therefore when the block 
angle varies, the total force on the block faces will also 
vary but the load gauge will remain constant and intro- 
duce an error into the measurement. For example, with 
a block angle of 106°, a load of one pound on the spring 
will exert a total force of 11.58 Ibs. on the block faces 
and register a total force of 13.08 lbs. on the load- 
gauge dial, thereby introducing an error of 11.5%. 

For quite some time the author has been making his 
own blocks with angles accurately cut to 90 degrees, 
plus or minus 1 degree, in order to maintain uniformity 
in the test methods. Formerly, the test blocks, as re- 
ceived, varied between 94 and 106 degrees in their angles 
and, to further complicate matters, there were times 
when wide differences were found between the angles on 
the respective ends of the same block. 

It is not necessary for anyone to make blocks provided 
angles are accurately measured and blocks grouped into 
pairs in which the angles are equal to within one degree ; 
and provided the magnitude of the angle is used in the 
equations of plate III for computing the applied load 
and psi pressure. 
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Angles can be very accurately measured on any pre- 
cison optical contour comparator with a range of mag- 
nification in the neighborhood of 40-x or 50-x. 

It is understood that some of the earlier Falex (or 
Cornell) machines were furnished with load gauges cali- 
brated on the basis of 86° block angles. In any case of 
this kind, it is only necessary to substitute 0.682 for 
0.7071 in the equations of plate III in order to place 
machines of this type on a comparable basis with the 
latest machines, 

Having indicated the principal variables which ad- 
versely influence test results and having described 
methods of treatment to obtain satisfactory metallurgical 
characteristics and geometric compensations for the test 
pieces, it is now possible to operate the test machine 
with a high degree of accuracy in terms of consistency 
and reproducibility of results, 


One Minute Transition Load Step-up Test 


This is essentially the conventional Faville Le Vally’ 
test designed to show the relation between applied load 
and wear during the test. On the Falex machine, the 
cam-driven arm acting upon the toothed wheel to in- 
crease the applied load one tooth at a time furnishes a 
convenient and accurate means for measuring journal 
and bearing wear in terms of tooth take-up on the 
ratchet wheel. The ratchet wheel is virtually a microm- 
eter which measures wear in increments of .0000556” 


per tooth. 

The test is also designed to show the relation between 
torque and load. Unfortunately, the torque mechanism 
of the Falex machine is not sufficiently sensitive to ac- 
curately measure the moment of friction in scientific 
units, but its sensitivity and accuracy are such that 
torque readings indicate a trend which can be relied 
upon to show relative frictional characteristics. 

This one-minute step test is used for the routine con- 
trol of purchased and manufactured lubricants, for the 
rating of samples in the order of relative practical worth, 
and as an essential part of the three-minute step test 
which will be described later. 

The one-minute step test is performed by placing a 
pre-treated, or standardized, test assembly in the ma- 
chine and starting the application of the load after the 
oil attains a predetermined starting temperature. When 
the jaw load reaches 500 Ibs, the load arm is lifted off 
the ratchet wheel and the test specimens are run-in for 
3 minutes. At the end of 3 minutes, the load is increased 
to 750 Ibs and held there for one minute by lifting the 
load arm off the ratchet wheel. At the end of each 
minute, the load is increased by 250 lbs and similarly 
held for one minute until the test specimen fails or the 
machine reaches full capacity before failure. Both torque 
and wear are recorded for each test load. 

The wear is measured by a rather unique laboratory 
technique which an operator readily develops after a 
few trial runs. It involves no more than coordination 
of eye and ear. At the beginning of the test when loads 
are low, it will be observed that the indicator on the 
load gauge begins to move immediately on placing the 
load arm on the ratchet wheel. As the load increases 
it will be apparent after each successive increment that. 
when the load arm engages the ratchet wheel, there is 
a lag and the ratchet will “click” several times before 
the indicator on the load gauge moves. The click if the 
sound of the load arm pawl engaging a tooth on the 
ratchet wheel. Therefore, each click is equivalent to 
one tooth, or .0000556”, of wear. At the end of each 
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increment of load, the number of clicks are counted 
and recorded as tooth wear. It will be noted during the 
test that the number of clicks between successive load 
increments is approximately the same until a critical 
load, which differs with different oils, is reached. At 
the first increment beyond this critical point, the indi- 
cator on the load gauge usually drops below the read- 
ing at the start of the run and, when the load arm is 
placed back on the ratchet wheel, the number of clicks 
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before the indicator reaches the load at which it started 
is from three to eight times as many as the previous 
or critical increment. At all loads beyond the critical, 
the number of clicks is rather ununiform and has a 
tendency to increase with increasing loads. 

The existence of a critical point in lubricant films 
under load was first described by Crowley and Faville’ 
who termed it transition pressure and proceeded to 
show that, on repeatedly testing the same sample, com- 
plete coordination of test results was obtained up to the 
transition pressure and, beyond this point, no coordina- 
tion was found to be possible. Continued researches were 
sufficiently convincing to permit the reasonable assump- 
tion that a lubricating film is maintained only up to 
the point of transition. At the point of transition, the 
film fails and permits metal movement at an abnormally 
high rate. This led to the logical conclusion that con- 
sistent and reproducible test results can be obtained up 
to the point of transition only and that tests carried 
beyond this point would be merely an attempt at the 
evaluation of metallurgy. 

There can be no doubt now as to the reason why 
present test methods fail to properly rate and evaluate 
samples. The answer lies in the fact that the conven- 
tional run-up seizure type of test, without recognition 
of this critical point, runs to completion in the region 
beyond transition where it is impossible to obtain con- 
sistently uniform results. It will be found that the order 
in which lubricating oils are rated by transition is usu- 
ally different from that in which they are rated by 
seizure and is more in agreermnent with actual service 
ratings: 

Having completed the one-minute step test, the re- 
sults are presented graphically by plotting: 

(1) A curve of torque as a function of load (figures 

1 and 4) to show relative frictional character- 
istics, and 

(2) A curve of wear as a function of load (figures 

2 and 5) to indicate the transition load. 

In the one-minute step test, preference is given to 
the term “transition load.” The term “transition pres- 
sure” is reserved for the three-minute step test which is 
based upon the unit pressure exerted on the contact 
area by the applied load. 


Three Minute Transition Pressure Step-up Test 


This test is intended for the measurement of the 
ultimate film strength of a lubricant in terms of the 
unit pressure equivalent to its transition load. It is 
based upon the distribution of load over the area of 


. contact, which area is visible and dimensional and re- 


sults from a combination of wear and probable deforma- 
tion of surfaces under relatively high test loads. 

Under test conditions most of the wear is on the pin 
but, nevertheless, there is sufficient wear on the block 
faces to permit dimensional measurements to be made 
with an ocular micrometer and a 40-x magnification. 
It is only necessary to measure the width of the scar 
due to wear, as the length is the same in all cases, name- 
ly 0.48”. The scar width is taken as the average of not 
less than thirty-two measurements ; eight on each of the 
four scars of the two-block test assembly. It will be 
found that the scar width, and consequently the area, 
increases with the applied load. Therefore, at any point 
in the test, the ratio of the applied load to the scar 
area produced by that load is the resulting unit pressure, 
which, as psi pressure, is calculated from the equation 
of Plate III. 


The three-minute step test is primarily for research 
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studies and investigations up to the point of failure, 
or to machine capacity if the lubricant doesn’t fail. 
It is carried out by placing a conditioned set of test 
pieces in the machine and, when the pre-determined 
starting temperature is reached, by applying a load of 
500 Ibs for a run-in period of three minutes. At the end 
of the run, the torque and wear are recorded and the 
test pieces are removed and cleaned. The scar width 
is then measured and recorded. When the machine has 
cooled to starting temperature, a new test assembly is 
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inserted in the machine and run in for three minutes at 
a load of 500 Ibs and then the load is increased to 750 
Ibs and held there for three minutes. At the comple- 
tion of the run, torque and wear are recorded, test 
pieces are removed and cleaned, and the scar width 
is measured and recorded. This procedure is repeated 
at load increments of 250 Ibs, using a new test assembly 
and a 500 Ib, three-minute run-in period to start each 
incremental run. 


On completion of the tests, the psi pressure for each 
test load is computed and the results are presented 
graphically by plotting a curve of psi pressure as a 
function of applied load (figures 3 and 6) to show the 
transition pressure. 

The outstanding feature of the curves of figures 3 
and 6 is that, up to transition, the wear is linear and 
of such ratio to the applied load that the resultant 
psi pressure curve increases with the load. At the point 
of transition, however, the wear (scar area) increases 
with such magnitude that it is no longer linear and is 
out of all proportion to the applied load. This results in 
a reversal of direction with the psi pressure decreasing 
with increasing load, due to the excessive area over 
which the load is distributed. 

After studying these curves in conjunction with the 
wear on the pin and block faces, it seems reasonable 
to assume that boundary film lubrication is maintained 
only to transition by polar orientation associated with 
some chemical reaction and that the wear is that which 
is normal to boundary friction and caused principally 
by the wearing down of asperities. Prior to transition 
the scars on the block faces are usually characterized 
by their freedom from scuffing which would indicate 
that there is no serious metal-to-metal contact. There 
is a strong possibility that, at the lower pressures, the 
lubrication is furnished by the full boundary film asso- 
ciated with substantial quantities of bulk oil. Under 
increasing test pressures, bulk oil is gradually forced 
out to a point where the boundary film sustains the 
load. Further increases in pressure may remove the 
horizontal double layers of the boundary film leaving 
the perpendicular monomolecular Langmuir layer as 
the sole lubricant on approaching transition. 

At transition, this layer is evidently ruptured to the 
extent of its failure as a lubricant and then, by chemical 
reaction alone, is reestablished as a medium which per- 
mits metal movement to proceed without seizure or 
welding under increasing loads until it reaches its load 
carrying capacity or final breakdown. Beyond transition, 
the block scars are characterized by deep scuffing and 
occasional scoring which indicates that metal is virtually 


‘being torn away. Final breakdown probably results from 


the sudden welding of high spots by the excessive tem- 
peratures generated by the shearing and breaking off of 


minute metal particles augmented by heat liberated 


through intermolecular forces acting between opposing 


metal surfaces. 


From the curves of figures 3 and 6, it appears that, 
under increasing pressure, an oil seems to function as 
a lubricant up to transition and as a metal cutting me- 
dium beyond transition. The curves also indicate that 
the region of boundary friction lies between the pres- 
sure at which dimensional wear first appears and the 
transition pressure. The range will not be the same for 
all oils. The transition pressure, therefore, is the ulti- 
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mate film strength of a lubricant and can be defined 
as the first point in a psi pressure vs applied load curve 
at which the slope changes from positive to negative. 
It will be found that the transition pressure, as deter- 
mined by the three-minute step test, is the psi pressure 
equivalent to the transition load as measured by the 
one-minute step test. 


For all practical purposes it is not necessary to use 
all of the incremental loads recommended for the re- 
search procedure. The number of increments may be 
reduced to the minimum that will give the information 
sought. In many cas¢s three points will suffice; e. g., 
one at transition and one each at the increments im- 
mediately preceding and immediately following transi- 
tion. Augmenting these points with a test at a 750 
Ibs load and another at the second increment beyond 
transition gives a more complete picture of the curve 
over the entire range of boundary lubrication and well 
into the region beyond transition. It is always well to 
know what to expect beyond transition because a good 
boundary lubricant should be strong enough to sustain 
without seizure any momentary shock load that would 
force it into the post transition phase. 
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Figure 7 is presented to show the results of a com- 
plete research test on a lubricant that sustains the full 
4500 Ib load of the Falex machine. It will also serve 
to show the value of small amounts of additives in in- 
creasing the film strength of oils. The lower broken 
curve is that of raw sperm oil with a transition pressure 
of 65,000 psi. The upper solid curve is that in which the 
transition pressure has been raised to 167,000 psi by the 
addition of 1 part of sulfurized sperm oil, containing 
12 per cent of sulfur, to 7 parts of raw sperm oil. It 
is to be seen that the addition of 1.5 per cent of sulfur 
raises the transition pressure of raw sperm oil 102,000 
psi and imparts anti-welding properties by raising the 
seizure point from 2000 Ibs to a point beyond the 4500 
Ib capacity of the machine. 


.. The concluding part of this paper, covering practical 
applications of transition tests, will appear in the De- 
cember, 1946, issue of Lubrication Engineering. 
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Protective Value of Industrial Lubricants* 


By G. H. VON FUCHS 


Consulting Chemist, Research Laboratories 
Shell Oil Company, Incorporated, 
Wood River, Illinois 


HILE the chief function of a lubricating oil is 

lubrication, it must also act in several other 

Capacities: as a coolant, a sealing agent, a 
scavenger, a transmitter of power and as a protector 
of the machinery in which it is being used, i. e., it 
should prevent rusting and wear caused by rusting. 

The ability of lubricating oil to adhere tenaciously 
and thus to protect metal surfaces is probably its most 
important and at the same time its least understood 
property. In the following we aim to point out the 
significance of this property and its relationship to the 
various functions of a good lubricant. While there 
is a vague recognition of differences in performance 
of various oils in this respect, there does not exist a 
sufficiently descriptive and generally ‘accepted term to 
name this phenomenon. Such expressions as oiliness, 
lubricity, wetting of or plating on metal surfaces are 
extremely difficult to define. 

The following discussion is limited to the protective 
action of certain surface active industrial lubricants and 
does not concern itself with film type rust preventive 
oils which are not primarily intended to act in a lubri- 
cating capacity. 

Lubricating oil can be regarded as being composed 
of an inert vehicle and of active ingredients which 
either occur naturally or are added. This inert vehicle 
represents the bulk of the oil and its main function is 
that of a coolant and a carrier of the active ingredients. 
As a lubricant it is useful only in fluid film lubrication 
where no metal to metal contact occurs; its surface 
activity’»? is negligible. Proper selection of the crude 
oil and of the refining processes are, however, highly 
important in determining the basic oxidation stability 
of an oil and its susceptibility® to anti-oxidants, either 
naturally occurring or added. The resistance to oxi- 
dation of a lubricant is important, since this helps to 
insure retention of initial properties including surface 
activity, during use. 

Surface active compounds to be effective must 
have a water soluble (hydrophilic) portion in their 
molecule and also a water-insoluble (hydrophobic) por- 
tion. Furthermore these two portions must be properly 
balanced. The hydrophilic portion is attracted by water 


* Presented at the American Society of Lubrication Engi- 
neers Meeting Saturday, April 6, 1946, Chicago, Illinois. 
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In this paper the author deals with the rust and 
corrosion preventing properties of oils used primarily as 
lubricants. Frequently the use of improperly com- 
pounded oils has failed to prevent rust under certain 
conditions, and in many cases this rust has not been 
properly identified but has been mistaken for wear, 
since the oxides formed act as abrasives when mixed or 
suspended in the lubricant. 


The characteristics of lubricants compounded to 
overcome rusting are outlined, and steps to be taken 
in charging over to their use are indicated. 


* * * * * * * * * 


while the hydrophobic (hydrocarbon) portion is kept 
in the oil phase. Such compounds, particularly those 
containing oxygen (carboxyl or hydroxyl groups, etc.) 
will readily orient themselves at an oil water interface 
thus reducing the interfacial tension (I.F.T.)*. In this 
way even minute quantities of these compounds can be 
detected. Highly treated hydrocarbon oils such as medi- 
cinal white oil, etc., have I.F.T.’s in excess of 50 dynes 
/em while for most uncompounded lubricants this 
value is between 30 and 40 when new and often as low 
as 10 when used. It is a matter of common knowledge 
that medicinal type white oils are poor lubricants. It 
has been shown*® that mineral lubricating oils form 
compounds gn oxidation which are hydrophilic and 
which exhibit strong affinity for metal surfaces, and 
that in the early stages of normal oxidative deterioration 
the lubricity of a refined oil may actually improve. 


It might appear that the IFT could be used as a 
measure of the surface activity of lubricants. Un- 
fortunately, however, this is not the case. There are 
many surface active compounds which are undesirable 
as lubricants since they depreciate oil performance in 
service. 


The question may also be asked why surface active 
compounds which orient themselves at the oil-water 
interface, should necessarily do the same at the oil-metal 
interface. Without. going into the theoretical details, 
it is known that even a freshly prepared metal surface 
is instantly covered by at least a mono-molecular layer 
of metal oxide. Experience has shown that metal oxides 
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are more readily wetted by water than by oil, i. e., they 
are hydrophilic. For example, if we immerse a freshly 
polished steel specimen in white oil free of surface 
active constituents and then place a drop of pure dis- 
tilled water on the specimen, the water displaces the 
oil and soon rusting sets in. We may argue, however, 
that water is heavier than oil and the displacement is 
due to a difference in gravity. But, when we repeat the 
above experiment now using the equipment of the 
ASTM turbine oil rusting test (D-665-44T) where a 
one-half inch diameter polished steel rod is suspended 
in oil and after stirring for 30 minutes (at 140F) 10% 
distilled water is added, the rod will soon be covered 
with water droplets and rusting will begin within a 
short time. In a similar way we may demonstrate that 
oils containing surface active constituents will prevent 
adherence of water to the steel specimen and either 
entirely prevent or considerably minimize rusting. 


Again we ,may be tempted to accept the ASTM 
rusting test as a measure of surface activity for an oil. 
However, some of the most surface active oils will per- 
form poorly in service (they may cause oil deterioration 
resulting in the formation of sludge, etc.) and even 
result in an increased rate of rusting. This type of rust- 
ing may be due either to hydrolysis or to oxidation of 
oil additives. Metallic or non-metallic soaps often used 
as rust preventives have a tendency to hydrolyze upon 
continued exposure to the action of moisture and their 
surface activity is lost. Certain oil-additives are also 
oxidation unstable and may thereby turn water soluble 
and/or procorrosive i. e., they promote rusting. Ap- 
parently mere surface activity does not assure protection 
of metal surfaces in service. 


The accelerated oxidation-corrosion tester developed 
by Pope of Eastman Kodak Company’ predicts the 
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Figure 1. Oxygen Bubbler Tubes for TOS Test 
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Figure 2. Turbine Oil Stability Test 


useful life of a lubricating oil, determines an oil’s ability 
to protect ferrous materials from rusting and establishes 
at what point during the life of an oil corrosion pro- 
ducts are formed. By employing Mr. Pope’s criteria 
of oil deterioration (rusting, sludging, etc.) similar re- 
sults can also be obtained with the simpler Turbine 
Oil Stability Test** 1°. The ASTM committee work- 
ing on turbine oil oxidation (D2-CIII) has recently 
further simplified this test by replacing the fritted glass 
oxygen delivery tube with an open end bubbler (see 
Figure |) and is now investigating substitution of service 
characteristics such as rusting, sludging, etc., for acid 
(neutralization)** value heretofore used for determin- 
ing the useful life of a turbine oil (Figure 2). 


The emphasis placed in recent years on the rust 
preventive action of turbine oils’”** has opened up 
an entirely new field for the developmnt of industrial 
lubricants. Rusting of machinery under operating con- 
ditions has frequently not been recognized as such and 
was often mistaken for wear. In idle equipment rusting 
may occur even during a week-end shut down if the 
lubricant lacks surface activity and drains off or is 
displaced by condensation of water. When such equip- 
ment is again started up, the rust wears off. Typical 
cases are reduction gears and anti-friction bearings**. 
The red (ferric) or black (magnetic) iron oxides dis- 
persed in the oil act as abrasives and greatly accelerate 
wear. Even the hydrophilic oxidation products of unin- 
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Figure 3. Corrosion Caused by Gasket Material and Water 


hibited oil may be unable to prevent rusting (and 
wear). In fact, it has been shown by Dantsizen*® of 
General Electric, that low molecular weight water 
soluble fatty acids (formic and acetic) which are some 
of the decomposition products of uninhibited lubri- 
cants, are rust promoters. There is strong evidence that 
the increased rate of wear often observed with internal 
combustion engines under low temperature operating 
conditions, is also due to rusting’®. In this last case 
the water soluble acidic oxidation products of the fuel 
further aggravate the situation. 

Examples of the consequences of faulty lubrication 
caused by lack of protective ability of the lubricants 
are shown in Figures 3 and 4. 

The solution of the problem is to employ surface 
active lubricants which are able to wet metal surfaces 
forming a protective film and rendering these surfaces 
water repellent. Thus, rusting and consequent wear 
can be prevented and the machinery protected by 
proper selection of the lubricant. The replacement rate 
of ball bearings on standby pumps in solvent refining 
of petroleum lubricants was very high until a turbine 
oil type rust preventive oil was employed as lubricant. 

Often modern methods of processing create ab- 
normally severe rusting conditions. One such case was 
a large aircraft plant using a high speed machining 
technique. Here the metal working machinery showed 
an alarming rate of rusting which may have been aggra- 
vated by a highly humid atmosphere. It was necessary 
to overhaul some of the machine tools as frequently as 
every three months at which time parts rusted beyond 
repair had to be replaced. Some of the large machines 
took several days to dismantle and the cost in labor, 
replacement parts and lost operating time became pro- 
hibitive. Several hydraulic oils had previously been 
tried without success, including a fatty oil blend which 
sludged excessively. In this case a special non-sludg- 
ing lubricant was developed which resisted rusting in- 
duced by high humidity. The oil was tested in the 
laboratory with the ASTM Turbine Oil rusting test pro- 
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cedure (D-665-44T) and was found to protect the 
steel specimens immersed in water under the prescribed 
test conditions (140F, 48 hours testing time) without 
permitting the formation of any rust. 

Before introducing this new lubricant at the air- 
craft plant, all lubricating systems were first thoroughly 
cleaned. In those machines in which the oil could be 
heated, a rust preventive cleaning lubricant was first 
employed (at 150F) for a period of from two days to 
two weeks of operation. In these cases no shutdown was 
necessary and no operating time beyond that required 
for the oil change was lost. Then the cleaner was re- 
placed by the rust preventive lubricant. In cases where 
heating was not possible the machines were cleaned 
manually, then reassembled and charged with the new 
lubricant. From that time on for a period of over a 
year no more trouble due to rusting has been reported. 
The oil in the machines cleaned with the lubricant 
cleaner continued to loosen accumulated rust and was 
changed bi-monthly until no more rust showed. The 
manually-cleaned machines showed no rust whatsoever. 
However, while in this case complete success was at- 
tained, it would be an error to conclude that this 
special lubricant will protect under all conditions of 
corrosion, irrespective of the type or concentration of 
corrosives involved. Another point worth remembering 
is that metal surfaces already wetted by water and at- 
tacked by rust will not be easily wetted by conventional 
bulk-type lubricants containing surface active agents 
and must first be cleaned and made accessible to the 
lubricating oil. Additives able to displace water and 
pre-formed rust from metal surfaces are usually too 
active to be used in industrial lubricants since they 
tend, to decrease oil stability and cause sludging, etc. 


In addition to rust prevention and to wear pre- 
vention directly or indirectly due to rusting, other equal- 
ly tangible advantages can be realized by the use of 
these special lubricants. In certain hydraulic systems in 
several manufacturing plants, where straight mineral 
oils were unsuitable due to their lack of oiliness with 
resulting chattering and where fatty oil blends caused 


Figure 4. Condition of This Gear Box is Due to Improper 
Protection From the Oil 
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excessive sludging due to oil breakdown, a stable mineral 
oil blend containing surface active additives completely 
stopped chattering after only a short period of operation 
with this lubricant. In these cases the smooth opera- 
tion was due to the superior wetting power imparted 
to the oil by these hydrophilic additives. The load bear- 
ing and torque characteristics of certain polar com- 
pounds which have been investigated recently by E. M. 
Kipp*’ are not the subject of this paper. When discuss- 
ing protective surface active agents they should not be 
confused with extreme pressure (E.P.) additives, which 
prevent welding but otherwise have no protective value. 
On the contrary, they may actually promote rusting 
and thus contribute to wear. The basic difference be- 
tween these two types of materials was pointed out by 
Larsen and Perry’®. 


It should be kept in mind that the above discussed 
protective lubricants do not function as an easy cure-all 
and that considerable discretion is necessary when select- 
ing surface active lubricants for special applications. 
Each case should be decided on its own merits and 
preferably through consultation between the oil user 
and supplier. The type and concentration of the oil 
additive should be such that it will accomplish the pur- 
pose without interfering with any other of the essential 
functions or service characteristics of the lubricant. 
Foremost to be kept in mind is the stability and freedom 
from sludging under the specific operating conditions. 
Thus the proper selection of the lubricant requires a 
high caliber of lubrication engineering. 


Acknowledgment 


The author wishes to acknowledge the contributions 
of his associates, in particular those of T. F. Shaffer 
and K. Borah, who by their successful field application 
of the principles of protective lubrication made this 


paper possible. 


Bibliography 


1Young, C. B. F. and Coons, K. N., “Surface Active Agents,” 
Chemical Publishing Company, 1945. 

*Langmuir, I., J..Am. Chem. Soc., 39, 1948, 1917. 

8von Fuchs, G. H. and Diamond, H., Ind. Eng. Chem., 
Vol. 34, page 927, 1942. 

4Proceedings ASTM, Vol. 43, page 278, 1943. 

5King, R. O., J. Inst. Pet. Tech., 20, 97, 1934. 

6Exline, P. G., Kramer, W. E., and Bowman, T. R., J. Inst. 
Pet. Tech., 29, 295, 1943. 

TPope, C. L. and Hall, D. A., ASTM Bulletin No. 121, page 
25, March, 1943. 

8Proceedings ASTM, Vol. 43, page 275, 1943. 

8Dantsizen, C., Transactions ASME, Vol. 63, N. 8, page 
491, 1941. 

1lyon Fuchs, G. H., ASTM Bulletin No. 134, page 52, 
Ind. Eng. Chem., Anal. Ed., Vol. 13, page 306, 1941. 

llyon Fuchs, G. H., ASTM Bulletin No. 134, page 52, 
May, 1945. 

12ASTM Method D-665-44T. 

13Navy Specification 14-0-15, 2190T. 

14Palmer, W. M., Pope, C. L., Transactions ASME, Vol. 
62, No. 12, page 893, 1940. 

15Dantsizen, C., Transactions ASME, Vol. 63, No. 8, page 
493, 1941. 

16Williams, C. G., “Collected Researches on Cylinder Wear,” 
Institution of Automobile Engineers; Automobile Research 
Committee, Brentford, Middlesex, England, 1940. 

17Kipp, E. M., Lubrication Engineering, 1, 3, 63, 1945. 

18Larsen, R. G. and Perry, G. L., Transactions ASME, 
Vol. 65, No. 1, page 45, January, 1945 


110 


Articles Scheduled for Publication in 
Future Issues of Lubrication Engineering 


User Reactions Toward Additive Oils by W. F. 
Aug, Research Engineer, Mack Mfg. Company, 935 
South 2nd Street, Plainfield, New Jersey. 


Oil Filtration by Walter C. Bauer, Chief Consulting 
Fngineer, The Briggs Filtration Company, Bethesda 
14, Maryland, 


A Synthetic Lubricant for Hydraulic Fluid by Ed- 
ward G. Egan, Celanese Chemical Corp., New York 16, 
N. Y. 


Silicone Lubricants by T. A. Kauppi and W. W. 
Pedersen, Dow-Corning Corp., Midland, Michigan. 


Some Observations on Automotive Engine Lubn- 
cants by A. F. Underwood, Head Mechanical Engineer- 
ing Dept. 5, Research Laboratories Division, General 


' Motors Corp., Detroit, Michigan. 


Extreme Pressure Lubricants — Their Development 
and Utility in Industrial Lubrication by L. R. Churchill, 
Tide Water Associated Oil Co., Bayonne, New Jersey. 


The Spraying of Gear Lubricants by D. E. White- 
head, Lubrication Engineer, Carnegie-Illinois Steel 
Corp. 

The Cracking of Bearing Alloys, Its Reasons and 
Implications on the Selection of Alloys and on Lubrica- 
tion by Spyro Kyropoulos, California Institute of Tech- 
nology, Pasadena, California and Consultant, American 
Metal Bearing Company, Los Angeles, California. 


Mechanical Seals by C. E. Schmitz, Chie Engineer, 
Crane Packing Company, Chicago, Illinois. 


Incipient Seizure by V. A. Ryan, Research Director, 
Th: Crvvn Cork end Seal Company, Baltimore 3, 
Marvland. 


Coolants, Lubricants and Their Industrial Applica- 
tion by W. A. Johnson, Special Engineer Charge Perish- 
able Tool Research, Tractor Works, International Har- 
vester Company, Chicago, Illinois. 


Bearings by O. Frohman, Consulting Engineer, 
Ampco Metal, Inc., Milwaukee 4, Wisconsin. 


Bearings by R. Schultz, Technical Assistant Man- 
ager, Wadhams Division, Socony-Vacuum Oil Com- 
pany. 

What is a Lubricant? by Dr. Henry E, Mahncke, 
Research Laboratories, Westinghouse Electric Corp., 
East Pittsburgh, Pennsylvania. 


Foaming of Lubricating Oils by C. E. Trautman, 
Gulf Research & Development Company, Pittsburgh, 
Pennsylvania. 


Industrial Research Trends by Harold Vagtborg, 
President, Midwest Research Institute, Kansas City, 
Missouri. 


Lubricating Pressed Metal Production Machinery by 
A. E. Meyer, Meyer Sheet Metal Machining Company, 


Los Angeles, California. 


The Relationships Between Flow Characteristics and 
Chemical Structure of Lubricants by A. Bondi, Inter- 
national Lubricant Corp., New Orleans, Louisiana. 


Lubrication Engineering, September, 1946 


| | 
| 
| 


Bibliography of Papers and Books on Lubrication 
and Related Subjects Published in Germany 


31 


32 
33 


During the Period 1940 to 1944 


Compiled by 
H. BLOK 


Royal Dutch Shell 
Delft, Holland 


1940 


O. Amsel & H. Stapel—,,Bestimmung der Viskositat von Olen bei 
turen unterhalb des Stockpunktes“; Ol. u. Kohle 36, 

K. Bayer—,,Zink als Konstruktionswerkstoff‘‘; 2VDI 84, 565-573; 
(i. a. zinc alloys as bearing metals). 

S. Beilfusz—,,Neuere Erfahrungen mit diinnen Lagerausgiissen“‘; 
Masch. bau/Betrieb 19, 253-254. Vide also nr 68 of this list. 

und Pflege der Schmierstoffe‘‘; ZV DI 84, 


P. Beuerlein & K. Krywalski—,,Versuche an Pressstofflagern fiir 
Kippwagen‘‘; ZV DI 84, 739-740. 

R. Bilfin 
Oster. Chem. -Ztg 43, Heft 

A. Bopp—,,Zylinderverschleiss und in Abhangigkeit 
von den Betriebsbedingungen und vom Schmiermittel‘‘; Kraftstoff 
16, 21-24 and 51-§2. 

W. Brecht—,,Kolbentemperaturen in Otto-Motoren‘‘; 99 pp Munich 
& Berlin. 

P. Bittner—, pepemedennioke mit a ewohnlich hohen Dreh- 
zahlen und Unf: VDI it. vide also: 
Mitt. Forsch.-Anst. GHH-Konzern 8, Helt 2; 

;Lagermetalle auf ‘Metallwirtech. 


ao 84, 917; vide also: 


W. Claus—. 
i9, 472-473. 

G. Dawihl—,,Zusammenhang zwischen Ei oe und Verschleiss- 
festigkeit von re”: , 833-34; vide also: 
Z. Metallkde. 32, 320/25. 

W. Dawihl—,,Der Einfluss von Diffusion und Legierungsbildung auf 
die Verschleissfestigkeit von Hartmetallegierungen; Zeitschr. f. 
techn. Physik 21, 44-48. 

A. Ejichinger—,,Abnutzung bei rollender und gleitender 
ZVDI 84, 541/42; vide also: »»Das Problem der Abnutzung 
rollender ‘und gleitender Mat. Prif. u. Versuchsanst. 
fir Ind., Bauwesen u. Zarich, Bericht nr 121; Zurich 
1938, 321.47 Fig. 

A. Erkens—,,Konstruktive Lagerfragen, Richtlinien und Beispiele fiir 
die Konstruktion der Gleitlager = Verwendung der Austausch- 
werkstoffe‘‘; 58 pp; Berlin. (2nl ed. 

K. Ewald—,,20,000 Schriftquellen zur Henschel & 
Sohn GmbH, Kassel; 928 pp. 

E. Fickel—,,Lagerpriifmaschine fiir verschiedene Belastungsarten‘‘ ; 
Masch. bau/Betrieb 19, 528; vide also: H. Barten: »»Entwicklung 
einer Lagerpriifmaschine fiir verschiedene Belastungsarten‘‘; Diss. 
T. H. Berlin. 

J. und Wirkungsgrad von Olbadfiltern‘‘; Motor 
Kritik, 335-337 

H._Fischer—,,E' von Zerspannungs- und Harte-len“; 
Masch. 19, 345-347. 

era im Betrieb‘‘; Masch. bau/Betrieb 

Beeinflussung des Flammpunktes vom Méineraldlen 

Ultraschwallwellen’, Akust. Zeitsehe. 5, 212-215. 

technische Oberflache und zu ihrer 
Prifung‘‘; Techn. Zbl. prakt. Metallbearb. 50, 393-400. 

H. Hahn—, ,Berechnung und Bemessung der Kurbelwellenlager von 
4-Zylider-R *; Autom. techn. Z. 43, 420-425. 

H. Hanemann & E. O. Bernhard—,,Ein Mikro-Hartenpriifer‘‘ ; 
2. f. Metallkde. 32, 35-38. 

E. Heidebroek & A. Untersuchungen an 
Dtsch. Kraftf.-Forschg., Heft 52, 

erlin, 


—,,Versuche mit Pressstofflagern an hydraulischen Pum- 
He DI 84, 159-160. 
Ww. der Deutschen Reichsbahn mit Heim- 
stoffen‘ 
I: Metallische Werkstoffe; ZVDI 84, 465. 
II: Nichtmetallische Werkstoffe; Lehr 84, 581-85. 
H. Jentzsch—,,Beobachtungen bei Zahfliissigkei von 
Schmierélen‘‘; Kraftstoff 16, 301-302. 


E. und Schmierfahigkeit’*; Kraftstoff 


& R. Linke vs K. K. Rumpf—(Meinungsaustausch 
ber die Verdéffentlichung: ,,Druckviskositat und mierfahigkeit‘‘) ; 
Kraftstof 16, 385-386. 


E. H. Kadmer—,,Die Bewertungsgrundlagen der Schmiermittel‘‘; 
Monographie nr 31 f. d. chem.-techn. Industrie; 60 pp. Augsburg. 


3 Forschung 11, 


den gebrauchlichen Festig 


334.339. 
A. Klemencic—,,Di d Lagerreibung: For- 
Schung, Vol. 11° 
H. Chr. Kling— nstharz- an __hydraulisch 
Kunstharzpressen“ ; 84, 39-40. 


Lubrication Engineering, September, 1946 


Jo Working 
INDUSTRIAL 
PLANT 


... Still clean after thousands of trips to 
oil-hungry bearings . . . clean because it 
has been protected by a Bowser lubri- 
cating system—the standard of the indus- 


try for more than fifty years. 


There’s a Bowser unit for practically 
every industrial requirement .. . 
oiling the bearings of individual pro- 
duction machines . . . complete sys- 
tems for compressors, Diesel engines, 
steam engines, pumps and other 
equipment. 


For reliable lubrication counsel...at 
no cost or obligation...call Bowser. 


BOWSER, INC. 


1358 Creighton Avenue « Fort Wayne 2, Indiana 


IQUEID CONTROL SPECIALISTS 


SINCE 


| L 
7 
8 ‘ 
9 
10 
ll 
12 
13 
14 
15 
| | A 
19 
20 
21 
22 
23 
24 
25 
: 
27 
29 


34 +H. t,,Werkstoffumstellung und Werkstoffeinsparung im Fein- 
ZVDI 84, 955-971. 
35 W. F. Lutze—,,Umstellung auf Kunstharz- Pressst _ r in Hartzer- 


kleinerungs- und A ; ZVDI 84, 691-92. 
36 H. L. Matthijsen—,, Der katalytische Einfluss yon Metallen auf die 
terung von Schmierél Dieselmotoren”; Ol u. Kohle 36, 
308-315. 
37 R. Mundt—,,Di grosser Elektromotoren fiir Schiffsan- 
38 R. Nahme-, ,Beitrage zur mamischen Theorie der Lager- 
reibung‘; Ingenieur Archiv 11, 191-209. 
39 R. Nass—,,Die Verwendun Austauschwerkstoffe fiir Gleitlager‘‘; 
Masch. bau/Betrieb 19, 
40 G. Oldenburg—,,Kihlen re bei der Spanabhebende: 
Formgebung*; Kraftstof 16, 181-185. 
41 aus Kunstharz-Pressstoff in Strassenbahnen“; 
42 J ng des beweglichen Organs von Messgeraten‘‘; 
84, 573/580. 


43 Elektrische an Schmierstoffen zur Ermitt- 


Verschleissgefahr insbesondere bei Automobilgetriebe- 
cen ; Ol u. Kohle 36, 552-57. 
#4 F. a" zum Abschieden von Wasser urd ©! aus Druck- 
S88. 


Industrial Lubrication Engineers 


Major oil company has permanent openings for 
lubricants sales engineers. Car furnished, straight 
salary, and unusual employee benefit plan. Ap- 
plicant should be graduate engineer, not over 
35 years of age, and have practical knowledge 
of industrial plant operation. Sales experience 
and knowledge of petroleum products not abso- 
lutely essential but preferable. Training fur- 
nished while on salary to inform you as to 
products and policies. 


SHELL OIL COMPANY, INC. 
50 WEST 50TH STREET, NEW YORK 20, N. Y. 


172 PAGES 
of illustrations, diagrams, 


A 35-YEAR 
DIARY engineering data and val- 


help you solve your lubri- ‘ 
Lubric cati ng cating problems. 


Devices 
SPECIAL COVERS 


SIGHT GAUGES 


= OIL & GREASE 
SEALS 
9. 


HOLE 
COVERS 


WICK FEED 
OILERS 


Oil GAUGES 
AND SIGHTS 


GREASE 
CUPS 


SIGHT 
GRAVITY FEED 
CONSTANT 
LEVEL OILERS 

FITTINGS 
& ACCESSORIES 


If you do not have Gits Catalog . 
No. 60— Write for it! 


BEROs. MFG. Co. 
1876 &. Kilbourn Ave. CHICAGO, 23, ILL. 
For. ovrcr DAA 


112 


45 H. Teschenbuch fir Werkstatt und Betrieb‘‘; ZVDI 
46 wir Sawin—,,Uber Verschleiss an Metallen‘‘; Werkzeugmasch. 44, 


erungsverhindernden Zusatzen an ralschmierole‘‘ 
16, 280-204; 307-310; 339.343. 


48 E. Schmid & R. Weber—. 
e »»Erfahrungen mit Zinklagern‘‘; ZV DI 

49 A. Spetzler—,,Taschenuhren“; Dresden. 

50 H. W. an Kraftstof 15, 

51 in Masch. bau/ 
etrieb 19, 

52 K. Trutno ruhend - 
gsdichtungen an enden Maschinen: 

53 K. Ullmann—,,Die mechanischen Reibungsverluste der schnell laufen- 
den bei hohen pulsierenden Gasdriicken“ ; 
Motortechn. Z. 2, 230-242. 

5+ G. Vogel; Soy geschichtliche Entwicklung unseres Wissens 
tiber Reibung und Schmierung‘‘; 6/ u. Kohle, ba 40, 89 and 129. 

55 O. Wagner—Uber Schmiermittel fiir Hahne und_ Schliffe.“ 
Osterr, Chem. Ztg. 43, 229-235. 

56 Weber. Gleiteigenschaften von Lagerlegierungen‘‘; Z. f. Me- 

57 H. Wiegand, Oberflachengestaltung und -behandlung dauerbean- 
spruchter Maschinenteile‘‘; ZhVDI 84, 505/10. 

58 Zafit; Motortechn. Z 2, 42. 


59 MO-Férderpumpen“; Motortechn. Z2, 55-56. 
60 a die Leistungsverluste in Wellenlagern von Schif- 
fen‘; nach einem von Ir. E. Struyk in Rotterdam 


gehaltenen Vortrag. Werft, Reederei, Hafen, 2] 39-45. 


61 —,,Magnetische Olabl schr raftstoff 16, 163. 
62 —,,Die Messung zaher Ole“‘; Kraftstef 16, 145-148. 
63 —,,Priifstandversuche mit zwei zinnfreien Lagermetallen‘; 
RZVDI 84, 573/74. 
64 —,,Die Wellendichtung mit Kunstgummi-Manschette ais 
Maschinenelement‘‘; Masch. bau/Betrieb 19, 260. 
65 S. Beilfuss—,,Neue Verklammerungsform diinner Lagerausgiisse“‘; 
2VDI 84, 503. 
1941 
66 P. Beuerlein & N. Kuckhoff—,,Emulsi hinenfett'‘; Masch. 


bau/Betrieb 20, 531-533. 

67 B. v. Borries & S, Janzen—,,Abbildung feinstbearbeiter techni- 
scher Oberflichen im Ubermikroskop“; ZVDI 85, 207-211. 

68 A. Eichinger—,,Verschleiss metallischer Werkstoffe‘‘; Mitt. K. Wilh. 
Inst. Eisenforschg 23, atbh. 422; Diisseldorf. 19 pp; vide also: 
Techn. Mitt. Haus d. Techn. Essen, 34, 61-70. 

69 C. Englisch—,,Zylinderlaufbuchsen Fahrzeugmotoren und _ ihre 


Werkstoffe'‘ ; Autom. techn. 2. #4, 

70 F. Evers—, von an Mineraldlen“; 
Kraftstoff 17, 7-11. 

71: L. Féppl—,,Die unendliche Halbebene bei beliebiger Randbelastung‘‘; 
Sitzungsber. Bayer-Akad., nr 1, 111-129 (Miinchen). 

72 L. Féppl & K. Gleitigkeitsbereich der Elastizitats- 
theorie‘‘; Forschung 12, 261-2 

73 W. Fritz & J. Hennenhifer—, ol von Fliissigkeiten in Kapil- 
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74 W. Fréssel—,,Berechnu der Reibung und Tragkraft eines endlich 
breiten Gleitschuhes auf ebener Gleitbahn‘‘; Zeitschrift f. angew. 
Math. u. Mech. 21, 321-340. 

75 K. Gottwein—,,Kihlmittel fiir die Méetallzerspannung‘‘; Masch. 
bei/Betrieb 20, 199-203. 

76 F. Gutsche—,,Ingenieuraufgaben beim Stapellauf grosser Schiffe‘‘; 
‘2VDI 83, 581-357. 

77 auf dem Gebiet der Lager- 

echnik‘‘ ; Autom. techn. Z. 44 

78 Heidelbrock & E. Pietsch—,,Untersuchu den Schmier- 
zustand in der Grenzschicht“‘; 1 

79 R. Holm—,,Beitrag zur Kenntnis der Wis. Veroff. 
Siemens-Werke 20, 68-84; vide also: 2 

80 O. Hummel—,,Beitrag zur Beurteilung von Peis auf 
Grund. der Priifun ergebnisse und deren konstruktiven Auswer- 
tung‘‘ Metellwirtschaft” ft 20, 559-563, nr 22. 

81 F. Hiittner & L. Hiebl h I an hoch- 
druckseitigen Turbinenlagern'*; Arch. f. Waéarmewirtschaft u. 
Dampfk. wes. 22, 15-1 

82 E. H. Kadmer—, jn und Maschi hmierung‘*‘; 2nd 
ed., Berlin. 

83 F. Formanderung und Lastverteilung beim Dop- 
peleingriff gerader Stirnradzahne‘‘; VDI-Forschungsheft nr 406. 

84 F. Karas—,,Der Ort grésster Beanspruchung in mit 
verschiedenen Druckfiguren“; Forschung 12, 266-274 

85 dussere Reibung beim Walzendruck‘‘; 12, 


86 F. Karas—,,Dauerfestigkeit von Laufflachen gegeniiber Griibchen- 
‘ZVDI 85, 341-344. 

87 bei Lastern des Feingerate- 
85, 


88 R. tiber die Farbkonstanten der zah- 
fliissigen Mineralole‘; Brennstoff-Chem. 22, 90-97; 101-107. 

89 A. Kohaut & St. Gabhart—,,Die Reibung in kleinen Kugellagern‘‘; 
Feinmechanik 49, 55 & 71. 

90 H. Konrad—,,Uber den Wirkungsrad von Kraftiibertragungen fir 
Motorfahrzeuge“‘ ; Motortechn. Z. 3, 169-176. 

91 O. von Arbeits-Maschinen“; 
80 pp; Bad Ceynhausen (Westfalen). 


92 H. Kress—,,Untersuchungen iiber die mechanischen Reibun; - 
luste von Ver rs *; Motortechn. Zeitschr. 3, 13-77, 
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FOR THE Bis: IN 


OIL PURIFICATION 


@ Honan-Crane Corporation, subsidiary of 
Houdaille-Hershey Corporation, builds a com- 
plete line of mobile and direct connected oil 
purification equipment to effectively remove all 
types of contamination from industrial and lubri- 
cating oils. 

In addition to the equipment, Honan-Crane can 
supply you with up to date and correct engineer- 
ing information to most effectively solve any 
problem involving contaminated oil. Staffed by 
leading engineers in the oil purification field, 
carrying out an extensive research program in 
both their own laboratories and at Battelle 
Memorial Institute, Honan-Crane makes available 
to you the most modern approach to the problem 
of maintaining “Clean Oil.” 


FOR COMPLETE INFORMATION ON THE FOLLOWING 
SUBJECTS, CHECK LIST BELOW: 


Purification of Lubricating Oil for Diesel or Gas 
Engines 


Purification of Turbine and Hydro-Electric Gen- 
erator Oils 


Purification of Refined or Crude Diesel Fuels 
Purification of Hydraulic Oils 


Purification of Insulating Oils 


O 
L) 
CJ Purification of Cutting, Grinding, Honing Oils 
O 


and Coolants 


Purification of Compressor Oils 


Purification of Quenching Oils 


| 
| 
Oil Temperature During the Process of 1 
Purification | 

| 

| 

| 

| 

| 

| 


"Cranite,”’ or Cellulose Fiber, the Purifying Me- 
dia of Honan-Crane "Continuous" Oil Purifiers. 


Emulsion Breaker—"Visco 77," a lubricating 
oil-water emulsion breaker for use on viscous 
circulating system oils as well as heavy EP oils. 


| would like to talk with a Honan-Crane repre- 
sentative 


MAIL TO 
HONAN-CRANE CORPORATION 
818 Wabash Ave., Lebanon, Indiana 


A SUBSIDIARY OF 


HOUDAILLE-HERSHEY CORP. 
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OILS AND LUBRICANTS PATENT ABSTRACTS 


Conversion of Hydrocarbon Olls—Patent 2,398,773 
—Gerald C. Connolly, assignor te Standard Oil Develop- 
ment Co. A method of cracking hydrocarbon oil which 
comprises passing the oil in the absence of extraneous 
hydrogen through a cracking zone containing a catalyst 
comprising alumina as a major constituent and a boron 
compound as a minor constituent and wherein the alu- 
mina is treated with a salt containing boron and 
fluorine and maintaining said oil in contact with said 
cracling catalyst at cracking temperature for a period 
sufficient to obtain the desired cracking thereof. 


Hydraulic Ficid and Lubricating Oil—Patent 
398,943—Myron H. Kollen, assignor to Unicn Oi] Co. 
of California. A composition of matter comprising a 
major proportion of a high boiling isoparaffin produced 
by reacting an olefin with a low boiling isoparaffin 
blended with a small quantity sufficient to change the 
viscosity index thereof substantially of a polymer of a 
low boiling olefin, said polymer having a molecular 
weight above about 10,000. 


Lubricated Shaft Bearing—Patent 32,398,944— 
George E. Kopetz, assignor to Blaw-Knox Company. In 
an agitator bearing support for reaction kettles operating 
at non-atmospheric pressure, an agitator shaft, a sleeve 
member surrounding a portion of the agitator shaft in- 
termediate the ends of said shaft, said sleeve member 
having an internal diameter throughout its length 
greater than the diameter of the agitator shaft s0 as 
to provide a continuous open space around the shaft 
from one end of the sleeve to the other for the circula- 
tion of lubricant therealong, said sleeve having a trans- 
verse external flange for securing it to a reaction kettle, 
axially spaced upper and lower bearings inside the 
sleeve, the said bearings being anti-friction bearngs 
through which lubricant may flow, a cover member at each 
end of the sleeve forming a closure for the sleeve, there 
being a packing gland about the shaft in each cover 
member, 3 duct leading from a point above said flance 
to a point below the lower bearing and above the 
lower cover member, means at the other end of the 
sleeve between the upper bearing and the upper cover 
member providing a passage for the flow of lubricant, 
and means externally of the sleeve for circulating fluid 
under pressure into one end of the sleeve and out the 
other. 


Lubricating Grease—Patent 72,399,063—Jacob M. 
Schantz, assignor to Hercules Powder Co. A lubricating 
grease comprising a mineral oil-soluble soap of a rosin 
having at least about 50% of the double bonds thereof 
saturated with hydrogen, in conjunction with a mineral 
oil, said soap being present in the amount of at least 
about 10.0% by weight of the finished grease. 


Method for Reclaiming Crankease Olt—Patent #2,- 
399,140—Melville F. Peters and Anne A, Beal, as- 
signors to Fred I. McCarthy. The process of reclaiming 
crankease or similar of] compounds, which consists in 
subjecting the ofl com as they leave the crank- 
case and mixed with a solvent to dissolve impurities in 
the compounds and neutralize the acids of the com- 
pounds, to a centrifugal force and to a stirring force, 
both against the action of gravity, then subjecting the 


| 


The abstracts shown in this is- 
sue are from the Official Gazette 
—Vol. 585, Nos. 4, 5; Vol. 586, 
Nos. 1, 2, 3, 4; Vol. 587, Nos. 1, 
2, 3, 588, Nes. 1,12, 
They cover the issues from April 
23, 1946, through July 16, 1946. 

Printed copies of patents are 
available from the Patent Office 
at 25c each. Address the Com- 
missioner of Patents, Washington, | 
D.C., for copies and for general 
information concerning patents. 

The increase in price is covered 
in the bill making appropriation 
for the Department of Commerce, 
signed by the President on July 5, 
1946. The price of printed copies 
of design patents and trade-mark 
registrations remains at 10 cents. 


oil and the solvent in respective parallel surface area 
sheets to contact actions, moving said parallel spread 
out sheets over each other at varying velocities in respect 
to each other, and subjecting said so moving parallel 
spread out sheets to the action of centrifugal forces for 
forcing the solvent through the sheet of oil, while mov- 
ing the oil sheet in surface area contact over the 
solvent sheet, whereby the cleaned oil freed from the 
solvent is separated from the solvent. 


Lubricant Dispensing Valve—Patent 32,339,147— 
Frederick G. Schweisthal, assignor to Stewart-Warner 
Corp. A lubricant dispensing valve of the class de- 
scribed comprising a tubular body adapted to be con- 
nected to a source of lubricant under pressure, a valve 
normally preventing lubricant flow through said tubular 
body, a handle for opening said valve, a measuring cylin- 
der in fluid communication with said body, a spout for 
said cylinder, a piston movable in said cylinder to dis- 
charge a measured quantity of lubricant therefrom, a 
valve interposed between said spout and said cylinder, 
and a restricted bypass in said valve, to permit said 
valve to open inwardly of said cylinder when the latter 
is filled with lubricant. 


Lutricating Apparatus—Patent 72,399,171—Ernest 
W. Davis. In lubricating apparatus, means for inter- 
mrittently completing an electric circuit at regularly re- 
curring time intervals; an electric motor in said circuit; 
a lubricant pump driven by said electric motor; a dis- 
charge conduit for said lubricant pump; an electrically 
actuated alarm device; a bimetal switch for connecting 
said alarm device in said circuit in parallel with said 
motor when said bimeta] is heated; an electric heater for 
heating said bimetal, said heater being connected in 
said circuit in parallel with said motor; and means 
responsive to an adequate working pressure in said con- 
duit for preventing said switch from closing. 


Lubricant Pump—Patent 32,399,172—Ernest W. 
Davis, assignor to Stewart-Warner Corp. In a three- 
Stage lubricant pump having, a container for holding 
a main body of lubricant; a movable cylinder within 
said container; a piston for said cylinder, said piston 
being positioned within the space normally occup'ed by 
said main body of lubricant; means for producing recip- 
rocating movement of said movable cylinder relative to 
said piston and relative to said main body of lubricant, 
said reciprocating movement extending between a posi- 
tion in which said movable cylinder is removed from said 
piston and a position in which said movable cylinder 
surrounds said piston, whereby movement of said movable 
cylinder through said main body of lubricant in a direc- 
tion towards said piston, will first shave off a segregated 
quantity of said lubricant, and whereby continued mvve- 
ment of said movable cylinder to a position surrounding 
said piston, will then displace said segregated lubricant 
longitudinally within said movable cylinder; secondary 
pumping means connected to said movable cylinder for 
receiving and re-pumping the lubricant segregated and 
displaced thereby; and a booster pump for applying high 
Pressure to said re-pumped lubricant, said booster pump 
being actuated by said reciprocating means, and said 
booster pump receiving lubricant from said secondary 
pumping means. 


Dehydration of Transformer Oi!s—Patent 32,3°9,- 
192—Peter P. Alexander, assignor to Metal Hydrides, 
Inc. In the method of dehydrating transformer oil 
containing a small amount of moisture, the improve- 
ment which comprises passing the transformer oil through 
a body of finely divided metal hydride to bring the 
moisture into intimate reactive contact therewith, per- 
mitting the hydrogen resulting from the reaction to 
escape as a gas from the transformer oil, and separat- 
ing the dehydrated transformer oi] from the solid re- 
sulting from the reaction. 


Composition of Matter Suitab’e for Use as a Lubricant 
and Lubricant Comprising the Same—Patent 32,399,- 
243—John M. Musselman, assignor to The Std. Oil 
Co. A composition of matter suitable for use as a 
lubricant and as an addition agent to improve the 
characteristics of lubricating oils and greases, compris- 
ing the reaction product of a phosphorus sulfide with 
a fatty acid ester of a mono-atomic alcohol, said ester 
having a boiling point above that of the reaction tem- 
Perature and having not over 22 carbon atoms, reacted 
at a temperature at which oxygen in the ester is re- 
Placed by the sulphur of the sulfide and said replaced 
oxygen combined with the phosphorus of the sulfide, 
amount of the sulfide being at least sufficient to substan- 
tially complete -the reaction that occurs at said temperature. 


Steam Turbine Olls—Patent #2,399,510—aAlbert G. 
Rocchini, assignor to Gulf Research and Development Co. 
A method of preventing the corrosion of metal parts of 
steam turbines lubricated by a highly refined paraffinic 
oil containing a water-insoluble alkyl phenolic anti- 
oxidant in the presence of salt water comprising incor- 
porating in said lubricating oil 0.005 to 0.5 per cent 
by weight of cyclohexylamine oleate. 


Drying Olls and Method for the Preparation Thereof— 
Patent #2,399,697—Fred J. Stark and George H. Slack, 
assignors to Fred J. Stark, George H. Slack, R. M. 
Rutledge, and Harry A. Hirst, as trustees. A method of 
producing a drying oil which comprises chlorinating a 
soy bean oil by the action of nascent chlorine and 
then subjecting the reaction product to the action of 
nascent oxygen. 

Mineral Oil—Patent 3¢2,399,817—Ronald E. Meyer, 
assignor to Socony-Vacuum Qil Co., Inc. An improved 
mineral oil composition comprising a mineral oil frac- 
tion having in admixture therewith a minor propor- 
tion, sufficient to improve the viscosity characteristics 
of said oil fraction, of an oil-soluble, neutral co-polymer 
of a diolefin and a carbonyl compound selected from 
the group consisting of an unsaturated aliphatic ketone 
and a aliphatic aldehyde. 


Catalytic Cracking of Hydrocarbon Oils—Patent +2, - 

,020—Jerry A. Pierce and Clellie T. Steele, as- 
signors to Standard Oil Development Co. A process for 
cracking hydrocarbon oils which comprises passing the oil 
to be cracked in contact with an active catalyst com- 
prising a bentonite clay activated by treatment with 
oxalic acid, the amount of said acid in puse state be- 
ing at least 20% of the weight of the clay, and keep: 
ing the oil in contact with said catalyst while at crack- 
ing temperature for a period sufficient to obtain the de- 
sired cracking thereof. 


Compounded Oil—Patent 72,400,106.—George H. 
Denison, Jr., and Paul C. Condit, assignors to Cali- 
fornia Research Corp. A composition of matter com- 
prising a major proportion of an oil of lubricating vis- 
cosity and a small amount each, not less than about 
0.1% by weight based on said oil, of a salt of a 
thiocarbamic acid and an aliphatic selenide selected from 
the group consisting of aliphatic monoselenides and ali- 
phatic polyselemides, 


Lubrication Engineering, September, 1946 


| 
| 
| 
Ou 
Py cc yo 
= 
20 | 
= 
a 
‘ 


Lubrication for Mining Machine Chairs—Patent +2,- 
400,230—Frank L. Fulke, assignor to Frank Prox 
Co., Inc. A chain link comprising a main body formed, 
adjacent each of its opposite ends, with a transverse per- 
foration, said perforations being located upon substan- 
tially parallel axes, and said body further being formed 
with a lubricant-receiving cavity, the extent of sail 
cavity in each di:ection from the plane common to the 
axes of said perforations being at least equal to the 
radius of one of said perforations, throughout the region 
between said axes. 


Method of Acid Treating a Viscous Hydrocarbon Oil— 
Patent 72,400,298—Benjamin G. Jones, Assoc., and 
Leslie H. Sharp, assignors to Tide Water Associated Oil 
Co. The method of acid treating oil which comp: ises: 
contacting a viscous hydrocarbon oil with concentrated 
sulphuric acid for a time and at a temperature sufficient 
to cause the acid to react with unstable constituents 
of the oil to form oil-soluble sulphonation products and 
oil-insoluble acid sludge, centrifuging the contacted oil 
to remove said sludge, maintainiing the sludge free oil 
without further treatment for a period of time between 
ten minutes and about one hour sufficient to cause un- 
stable oil-soluble constituents to polymerize and form 
oil-insoluble bodies, centrifuging said bodies from said 
oil, then contacting the oil with excess alkali to absorb 
contained acidic bodies and removing the cuntacted alka'i 
from the oil. 


Refining Hydrocarbon Oll—Patent 72,400,373— 
Henry G. Schutze, assignor to Standard Oil Development 
Co. A process of treating a hydrocarbon oil compris- 
ing toluene and olefins comprising the steps of acid 
treating said oil, subsequently neutralizing said acid 
treated oil with a concentrated aqueous solution of 
caustic alkali, separating the caustic solution therefrom, 
heating the oil to a temperature in the range of 300 
to 325 F, admixing the hot oil with an aqueous solu- 
tion of caustic alkali having a gravity in the range of 
18 to 24 Bé, maintaining said oil in intimate con- 
tact with said hot solution for no less than ten minutes, 
subsequently separating said oil from said hot solution, 
vaporizing said oil at a temperature of no greater than 
525 F and condensing a desired fraction. 


Process for Breaking Petroleum Emulsions—Patent 
#2,400,394—Melvin De Groote and Bernhard Keiser, 
assignors to Petrolite Corp., Ltd. A process for break- 
ing petroleum emulsions of the water-in-oil type, char- 
acterized by subjecting the emulsion to the action of a 
demulsifier. 


Composition of Matter and Process for Preventing 
Water-In-Oll Type Emulsions Resulting from Acidiza- 
tion of Caleareous Oil-Bearing Strata—Patent +2,400,- 
395.—Melvin De Groote and Bernhard Keiser, assignors 
to Petrolite’Corp., Ltd. A process for preventing water- 
in-oil type emulsions resulting fromr acidization of cal- 
careous, oil-bearing strata, which consists in introduc- 
ing into the cognate fluids of a well, prior to emer- 
gence, a water-soluble member. 


Catalytic Treatment of Hydrocarbon Oils—Patent 
2,400,446—Preston L. Veltman, assignor, by mesne 
assignments, to The Texas Company. In thermal con- 
version reactions selected from the group consisting of 
catalytic cracking and reforming hydrocarbons to pro- 
duce high octane gasoline hydrocarbons, the method 
which comprises bringing said first-mentioned hydrocar- 
bons at conversion temperatures into brief, intimate con- 
tact with a solid catalyst substantially stable and non- 
volatile at elevated temperatures below about 1200 F, 
which is substantially free of sodium and potassium and 
comprises aluminum fluoride hemi-hydrate in association 
with an adsorbent material such that there is substantial 
conversion of feed hydrocarbons into said high octane 
gasoline hydrocarbons. 


Art of Lubrication—Patent #2,400,492—Willard L. 
Finley and James H. Kirk, assignors to Sinclair Re- 
fining Co. The mixed calcium salts of alkyl phenol 
sulfides of which the alkyl groups contain from four to 


six carbon atoms and alkyl esters of salicylic acid of 
which the alkyl groups contain from six to eighteen 
carbon atoms, 


Method of Purifying and Deodorizing Crude Oil— 
Patent #2,400,515—Floyd A. Kent and Clarence W. 
Patrick. A method of treating crude oil which con- 
sists in first heating the oil to spproximately 110 
F, then mixing a predetermined volume of hydrated 
lime and water so that it will readily flow, adding 
tdis mixture to the oil, adding a predetermined volume 
of chlorine acid to the mass, and then agitating the 
mass for a predetermined length of time. 


Treatment of Tall Oil—Patent 32,400,607—Ernest 
Segessemann, assignor to Nationa] Oil Products Co. A 
process of treating tall oil to separate a fatty fraction 
therefrom which comprises esterifying the fatty acids 
in tall oil with a monohydrie alcohol, hydrogenating the 
fatty acid esters in the esterified mixture, decreasing the 
temperature of the resulting mass in the presence of a 
solvent to effect precipitation of fatty acid esters and 
removing the precipitated fatty acid esters from the 
remaining solution. 


Turbine Oll—Patent 32,400,611 — Herschel G. 
Smith and Troy L. Cantrell, and John G. Peters, as- 
signors to Gulf Oil Corp. An improved, anti-rust turbine 
oil comprising a mineral lubricating oil and an amount 
sufficient to retard corrosion of metal of an oil-soluble 
composite improvement agent capable of imparting ex- 
cellent anti-rust properties thereto, said composite im- 
provement agent being a homogeneous blended mixture 
of a polyvalent metal salt of N-alkyl phthalam‘dic 
acid and amine addition salts of 3-methylbutyl, 2-ethyl- 
hexyl phosphoric acid with primary fatty amines and 
secondary cyclohexyl amines, respectively. 


Steel Post Oiler Cup—Patent 72,400,798—Henry 
P. Witt. An oiling device for fence posts, comprising 
a@ cup-shaped body integrally formed on the upper end 
of the fence post and having a bottom and openings 
in the bottom adjacent the surface of the fence post, and 
— _— in the cup-shaped body to be saturated 
with oil. 


Desalting Crude Olis—Patent 72,400,985—Bernard 
L. Evering and Arthur P. Lien, assignors to Std. Oil 
Company. The method of desalting a crude petroleum 
oil containing inorganic chiorides selected from the 
group consisting of alkali meta] chlorides and a/kaline 
earth chlorides comprising contacting said crude oil with 
liquid anhydrous hydrogen fluoride in an amount and 
for a time sufficient to convert said chlorides to fluorides 
with the formation of hydrogen chloride and removing 
said hydrogen chloride. 


Desalting Crude Oil—Patent 32,400,986—Vanderveer 
Voorhees, assignor to Std. Oi] Company. The mrthod 
of removing water and inorganic salts from crude oil 
containing the same comprising contacting said crude 
oil with a hydrogen fluoride-water mixture containing 
not more than 50% HF, separating an oi] phase com- 
prising crude petroleum oi] substantially free of water 
and inorganic salts, and an aqueous phase comprising 
hydrogen fluoride, water and inorganic fluorides, 


Oil Burner—Patent #2,401,086—Harry C. Little. In 
an of] burner, a container having bottom and side 
and top walls, means for admitting oil to said con- 
tainer, means for admitting air to said container ad- 
jacent said top wall, said top wall having a discharge 
opening centrally thereof, means guiding said air along 
said top wall inwardly toward said discharge opening, 
said last means being provided with guide means to im- 
part to air and oil vapor moving along the underside 
of the top wall towards the center of the container a 
downward component of movement so as to set up a 
circulation of toroidal convolutions of air and oil vapor 
within the container. 


Mineral O11 Composition—Patent #2,401,273—0rland 
M. Reiff and Donald W. Andrus, assignors to Socony- 
Vacuum Oil Co. An improved mineral oil composition 
comprising a viscous mineral of] and in admixture 
therewith a minor proportion, from about 0.1 per cent 
to about 5 per cent, of an oil-soluble metal hydrosuifide 
of a basic polyvalent-metal salt of an alkyl-substituted 
aromatic hydrocarbon compound, said alkyl substituent 
being an oil-solubilizing alkyl group. 


Treatment of Oils and Waxes—Patent #2,401,339— 
Russell P. Dunmire, assignor, by mesne assignments, to 


. Buckeye Laboratories Corp. The process for removing 


impurities from a used fatty substance of the class 
consisting of animal oils and waxes, which process com- 
prises mechanically mixing and agitating the fatty 
substance and a solid adsorbent material in a sealed 
container to adsorb the high boiling point impurities, 
heating the mixture of the fatty substance and the 
solid adsorbent material in the sealed container under 
vacuum at a temperature substantially in the range of 
the incipient azeotrgpic distillation point of the con- 
stituents of the fatt} substance being treated to distill 
off the low boiling point volatile impurities, and separat- 
ing the adsorbent material with its adsorbed impurities 
from the fatty substance being treated to recover the 
latter. 


Process for Treating Rolling Oils—Patent 32,401,- 
340—Russell P. Dunmire and James A. Camelford, as- 
signors, by mesne assignments, to Buckeye Laboratories 
Corp. In the operation of rolling mills where a supply 
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of water and a quantity of fatty oil are caused to flow 
over and about the material being treated in the mill 
and producing a contaminated water and oil sludge, the 
Process of recovering and purifying the oil for recur- 
rent use in the mill comprising the steps of collecting 
the water and the oil sludge from the mill, separating 
the oil sludge from the water, re-refining the separated 
oil sludge by mechanically mixing and agitating the 
separated oil sludge with a solid adsorbent material in a 
sealed container to adsorb the high boiling point impurities, 
heating the mixture of the oi] sludge being treated and 
the solid adsorbent material in the sealed container 
under vacuum to distil] off the water and the low boil- 
ing point volgtile impurities, and separating the ad- 
sorbent material and the impurities from the oil being 
treated by filtration to recover the latter for further use. 


Treatment of Compounded Oils—Patent +2,401,341 
—Russell P. Dunmire, assignor, by mesne assignments, 
to Buckeye Laboratories Corp. The process for removing 
impurities from a contaminated compounded oi] of the 
class consisting of mineral oils compounded with an oil- 
soluble additive substance, which process comprises treat- 
ing the compounded oil wi hout materially affect‘ng any 
of the constituents thereof by mechanically mixing and 
agitating the contaminated compounded oil and a solid 
adsorbent material in a sea’ed container to adsorb the 
high boiling point impurities, heating the mixture of 
the compounded oi] and the solid adsorbent material in 
the sealed container under vacuum at a temperature in 
a range which extends up to substantially 100 F be- 
yond the incipient azeotropic distillation point of the 
constituents of the compounded oil being treated to distill 
off the low boiling point volatile impurities, and separat- 
ing the adsorbent material with its adsorbed impurities 
peri the compounded oi] being treated to recover the 
latter. 


Treatment of Castor Oil, and in Castor Oi! Con- 
taining Products—Patent 72,401,369—Adam J. Pa- 
luszek, assignor of 15 per cent to James H. Hayes. In 
the treatment of castor oil, the steps of distillating 
castor oil in the presence of a lesser amount of dis- 
tillation agent from the class consisting of clay, diato- 
Maceous earth, aluminum hydrate, anhydrous silica. and 
silica gel, until substantially all of the oil has under- 
gone distillation but without solidification of the dis- 
tilland, and condensing the distillate vapors. 


Production of Oil So‘utions of Akaline Earth Metal 
Sulphonates—Patent 72,401,614—Vladimir L. Chechot 
and Llewellyn S. Howe, assignors to The Atlantic Re- 
fining Company. The method of removing solid materials 
from an oil solution of an alkaline earth metal sulpho- 
nate having relatively poor filtering characteristics. which 
comprises mixing with said solution an organic solvent 
from the group consisting of aliphatie alcohols, glycols, 
and glycol ethersin a small but sufficient amount to 
lower the viscosity of said solution, and filtering said 
solution through a filtering medium capable of retaining 
said solid materials. 


Synthetic Drying Oils—Patent 32.401.769—Charles 
J. Mighton, assignor to E. I. duPont de Nemours & Co. 
A synthetic drying of] comprising a homogeneous comr- 
Position which is composed of a copolymer of a fury- 
lethylene and a fatty ofl of the group consisting of 
drying and semi-drying oils, said oi] and furylethylene 
being present in said copolymer in amount by weight 
of from about 65% of the fatty ofl and 35% of fury- 
lethylene to 95% of the fatty oil and 5% of fury- 
lethylene. 


Polymerization of Olefins to Olly Polymers—Patent 
#2,401,933—-Arthur B. Hersberger, assignor to The At- 
lantic Refining Co. The method of producing lubricating 
oil, which comprises providing a mixture of liquid 
propylene and liquid insobutylene, the propylene repre- 
senting 40% to 60% of the mixture, bringing the 
temperature of the mixture within the range of —10 C 
to +35 C and spraying the mixture with a solution 
of a Friedel-Crafts type catalyst in a lower alkyl halide, 
said catalyst solution being applied in the form of 
finely divided liquid particles at temperature between 
—10 C and +35 C and the mixture being vigorously 
agitated during the addition of the catalyst solution and 
the ensuing polymerization reaction. 


Stabilization of Petroleum Hydrocarbons—Patent 
#2.401,957—Chas. J. Pedersen and Richard 0. Bender, 
assignors to E. I. duPont de Nemours & Co. Petro- 
leum hydrocarbons, boiling below 760 F and normally 
subject to deterioration on storage having incorporated 
therein, in a small proportion sufficient to inhibit such 
deterioration, a 2-aminomethyl-4-aminophenol in which 
1 to 2 amino hydrogens of the aminomethyl group are 
substituted by alkyl groups and 0 to 2 amino hydrogens 
of the 4-amino group are substituted by alkyl groups. 


Process and Agent for Breaking Petroleum Emau!sions 
—Patent #2,401,966—Richard A, Salathiel, assignor 
to Standard Oil Development Co. A method for resolving 
a water-in-oil emulsion which comprises adding to it a 
substance obtained by reacting a fatty material selected 
from the group consisting of fatty oils and fatty acids 
with a polyalkylene glycol containing at least 8 carbon 
atoms, the fatty materia] being present in said sub- 
stance in a thickened form induced by a_ treatment 
selected from the group consisting of oxidation and 
polymerization. 


Corrosion Resistant Composition—Patent 2,401,993 
Jones I. Wasson and Gordon W. Duncan, assignors to 
Standard Oil Development Co. A method of lubricating 
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steel bearings under corrosion inhibited conditions in 
the presence of substantial amounts of water, which 
comprises employing in the lubrication of said bear- 
ings a mineral lubricating oil containing a tertiary 
butyl ether of ortho tertiary butyl paracresol and about 
0.01 to about 0.5% of “‘lorol’”’ amine salicylate in an 
amount sufficient to exert a cvrrosion inhibitory effect. 


Manufacture of Lubricating Oils—Patent 2,402,288 
—Arthur Lazar and John C. Carter, assignors to Tide 
Water Association Oil Company. A method of prepar- 
ing a lubricating oil having reduced tendency toward 
oxidation, ring-sticking, and corrosion which comprises: 
removing napthenic acids and other acidic substances 
from a naphthene base oil whose principal constituents 
having boiling points above 375 F at 2 mm. Hg. abso- 
lute pressure, treating the purified oil with a sulphonat- 
ing agent to provide sulphonic acids dissolved in the 
oil, removing the spent sulphonating agent, converting 
the sulphonic acids to polyvalent metal sulphonate free 
of alkali metal sulphonate and incorporating the same 
in a hydrocarbon lubricating oil in oxidation inhibiting 
amount. 


Oil Solutions of Basie Alkaline Earth Metal Sulpho- 
nates and Method of Making Same—Patent +2,402,325 
—-William K. Griesinger and Edmond H. Engelking, as- 
signors to The Atlantic Refining Company. The method 
of producing a hydrocarbon oil solution of a _ basic 
alkaline earth metal sulphonate, which comprises in- 
timately contacting hydrocarbon oi] with a sulphonating 
agent, separating the oil containing oil-soluble sul- 
phonic acids from the spent sulphonating agent, and 
reacting the oil solution of sulphonic acids at 220 F 
to 230 F, in the presence of steam, with 80% to 
120% of a basic alkaline earth metal compound in 
excess of that required to form a neutral sulphonate. 


Treatment of Oi! Wells—Patent +2,402,433—John 
E. Munn, assignor to Chemical Service Co. The method 
of treating oil wells in which water is present which 
comprises forcing a liquid capable of reducing the sur- 
face tension of water into the oil-producing stratum 
below the bottom of the well, thereafter introducing a 
second liquid consisting essentially of carbon tetra- 
chloride into the same portion of the stratum to dis- 
place the water which has been treated with the first 
liquid, and thereafter sealing the bottom of the well 
only below a given oil producing level against the up- 
flow of liquid therethrough. 


Lubrication Control—Patent 3#2,402,467—Albert s. 
Thompson, assignor to Westinghouse Electric Corp. In 
a gas turbine provided with one or more bearings, « 
pump driven by the turbine for supplying lubricating 
oil to the bearings, suction means for draining oi] from 
the bearings, and means for operating the suction means 
a desired time interval after shutting down the turbine. 


Foam Inhibited Oil—Patent 2,402,487—Augustus H. 
Batchelder and Fitzhugh 8S. Rollins, assignors, by mesne 
assignments, to California Research Corp. A method of 
producing foam inhibited lubricants, comprising incor- 
porating a short chain nitro aliphatic alcohol contain- 
ing at least one hydroxyl group for each four carbon 
atoms into a mineral oil of lubricating viscosity to 
produce a concentrated dispersion of the said alcohol 
in mineral oil, and blending the said concentrated dis- 
persion in mineral lubricating oil to produce a lubricat- 
ing oil containing a small amount, sufficient to in- 
hibit foaming of the oil, of said alcohol. 


Viscous Mineral Oil Compositions—Patent 2,402,792 
—Roger W. Watson and James W. Gaynor, assignors to 
Standard Oil Co. A_ stable viscous substantially wax- 
free hydrocarbon oil comprising a hydrocarbon oil nor- 
mally susceptible to oxidative deterioration and a pheny- 
lene diamine having the general formula 


R R’ 
" N 
/ / 


in which R is an acyl radical and R is a substituent 
selected from the class consisting of hydrogen, ali- 
phatic, cyclo-aliphatic, aralkyl, and acyl radicals, said 
phenylene diamine being used in small but sufficient 
quantities to inhibit the oxidative deterioration of 
said oil. 


T t of Hydi bon Oils—Patent 2,402,804 — 
Viadimir L. Chechot, assignor to The Atlantic Refining 
Co. The method of refining hydrocarbon oil, which com- 
prises contacting the oil with a finely divided decolor- 
izing metal silicate absorbent at a temperature between 
230 F and 260 F, and thereafter contacting the vil 
with an additional quantity of said finely divided ad- 
sorbent at a temperature between 180 F and 220 F. 


Method for Purifying Mineral Oils—Patent +2,402,- 
844—Claudius H. M. Roberts, assignor to Petrolite 
Corp., Ltd. A non-dehydration process for removing 
water-dispersible impurities from an impure mineral oil 
containing not more than a few per cent of water, 
oil containing small dispersed brine droplets with which 
are associated at least a portion of the impurities to be 
removed and said oil containing emulsifying agents. 
which process includes the steps of; mixing with said 
oil more than an equal volume of relatively fresh water 
while employing sufficient relatively fresh water to form 
a water-continuous dispersion and while employing a 
mixing action of such character and a sufficient quantity 
of said relatively fresh water to substantially suppress 
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the formation of water-in-oil emulsions and disperse 
said oil in the form of relatively fine droplets through- 
out the water to present a large interfacial area across 
which transfer of impurities can occur, said mixing be- 
ing of such character as to produce a dispersion which 
will separate readily and substantially spontaneously 
into bodies of oil and water unless maintained by agita- 
tion; delivering said water-continuous dispersion to a 
separating zone; and separating said dispersion gravita- 
tionally in said separating zone to form a body of 
water now containing water-dispersible impurities from 
the oil and a body of oil containing an amount of 
water which is not less than the water content of said 
impure oil. 


Journal Lubricator—Patent +2,402,953—William J. 
Fitzsimmons. A bearing and lubricating assembly for 
the journal of an axle in a railway vehicle journal box, 
comprising a bearing element for mounting in the upper 
side of the box for bearing engagement with the 
journal, a lubricating roller supporting carriage below 
the journal having hook ends, rods engaging in said 
hook ends, suspension links extending downwardly from 
said bearing element at opposite sides of the journal 
and connected at their lower ends with said rods, said 
links including tension springs functioning to hold said 
carriage for pressure engagement of the rollers with the 
journal for feeding of lubricant from the bottom of the 
journal box to the journal. 


Lubricating Composition—Patent 22,402,969—Rush 
F. McCleary, assignor to The Texas Company. A lubricating 
composition comprising a major amount of a _ hydro- 
earbon oil and a minor proportion, sufficient to inmpart 
detergent properties to said oil, of an oil-miscible com- 
pound of the class consisting of an aliphatic-ether-al- 
cohol and an aliphatic-ether-metal alcoholate derivative 
of the phenolic compositions present in or derived from 
the oils extracted from the Anacardium genus of the 
Anacardiaceae family. 


Lubricating Device—Patent 3¢2,403,058—Ernest W. 
Davis. In a lubricating device, a plurality of vertically 
movable weights; means for alternately raising and re- 
leasing said weights to produce vertical reciprocating 
movement thereof; a plurality of pumps, each said pump 
being actuated by said motion of one of said weights; 
means for supplying lubricant to said pumps; a re- 
silient stop for each said weight to limit the downward 
movement thereof; each said stop being stressed to exert 
a force in sn upward direction; and adjustable means 
for overcoming said force in each said stop, and for 
selectivity positioning each said stop to provide a pre- 
determined lowermost position for its corresponding 
weight, all of said stops being integral with each other. 


Anticorrosion Composition—Patent #2,403,067—Paul 
W. Fischer and Vance N. Jenkins, assignors to Union 
Oil Co. of Calif. A non-aqueous anti-corrosiun com- 
position comprising mineral oil in which is dissolved 
in the order of 0.001% to 2.0% of a material con- 
taining an oil-soluble alkanol amide of an unsaturated 
non-hydroxy fatty acid, the alkanol constituent con- 
taining at least four carbon atoms and the fatty 
acid constituent containing at least ten carbon atoms. 


Methods of Treating Oils—Patent #2,403,088—Ken- 
neth Malcolm Laing, assignor to Aluminum Company 
of America. The method of treating oils which com- 
prises contacting the oil with an adsorbent composed of 
alumina and fuller’s earth proportioned in ratio of not 
less than about 1 and not more than about 10 
parts of alumina to 1 part of fullers earth, said 
alumina being an adsorptive product prepared by heat- 
ing within the range of 250 to 800 C, a substance 
selected from the group consisting of aluminum hy- 
drates and alumina in gelatinous form containing free or 
loosely held water. 


Lithium Greases—Patent #2,403,104—Elvin B. Lien, 
assignor to Union Oil C6. of California. A lubricating 
grease comprising mineral oil, a minor proportion of 
of lithium soap, and a minor proportion of unsaponifiable 
oil obtained from the recovery of synthetic acids pro- 
duced by the oxidation of lubricating oil fractions. 


Lubricant—Patent #2,403,167—Herman E. Ballard. 
A sealing and lubricating composition comprising finely 
divided particles of synthetic rubber material of the 
class consisting of butadiene polymer and copolymer, 
chloroprene polymer, organic polysulphide, and plasticized 
vinyl chloride polymer distributed in discrete and un- 
dissolved form throughout a mixture of petrolatum and 
aluminum stearate. 


Lubricant—Patent #2,403,234—John A. Patterson, 
assignor to The Texas Company. A lubricant comprising 
a@ mineral lubricating oil and 0.01—5% by weight of 
an oil-soluble sulfurized derivative of cardanol. 


Method of Lubrication as Applied to the Processing 
of Aluminum and Aluminum Alloys.—Patent 42,403,238 
—Fred E. Rosenstiehl, assignor to The Texas Company. 
A method of lubrication as applied to the processing 
of aluminum and aluminum alloys in which the 
metal is subjected to a rolling operation, followed by 
annealing, which comprises supplying to the rolls and 
metal surfaces a hydrocarbon lubricating oil within the 
viscosity range of 35-100 Saybolt Universal seconds at 


100 F, having incorporated therein a combination of: 


0.01—1.0% by weight of an oxidation product ob- 
tained by the partial oxidation of high molecular weight 
petroleum hydrocarbons, and 0.1—1.5% by weight of 
an N-substituted aromatic amine of the class consisting 
of phenyl naphthylamines, diary] amines, and diamino 
diary] alkanes possessing oxidation inhibiting properties. 


Phosphatidic Lubricant and: Method of Making— 
Patent 72,403,284—Joseph J. Jacobs, assignor to 
American Lecithin Co. A lubricant comprising a mineral 
lubricating oil containing between about .02% and 
about 15% of a composition having the properties of 
inhibiting the oxidation of, and the formation of 
naphtha insoluble in, said oi] and consisting of a 
vegetable phosphatide and from 10% to 90% of a 
mineral oil, said mixture having been heated at a 
temperature of from about 200 F to about 375 F 
fer between 1 hour and 24 hours before being added 
to said lubricating oil. 


Lubrication System—Patent 32,403,397—Dan R. 
Rankin, assignor to Food Machinery Corp. In a lubri- 
eating system for supplying lubricant to a lubricant 
chamber, the combination of: means forming a cylinder 
having an air-tight closed end, the open end of said 


- cylinder being adapted to communicate with said cham- 


ber; a cup plunger disposed in said cylinder and 
adapted when lubricated to make an airtight fit there- 
with; and an expansion spring in said cylinder between 
the closed end thereof and said plunger, said spring 
having sufficient expansive strength when compressed to 
expand and force said plunger toward the open end 
of said cylinder against the pressure of the atmosphere. 


Mineral Oil Composition—Patent 32,403,453—Fer- 
dinand Philip Otto, assignor to Socony-Vacuum Oil Co., 
Inc. An improved mineral oil composition comprising a 
mineral oil and to admixture therewith a minor pro- 
portion, sufficient to stabilize said oil against the dele- 
terious effects of oxidation, of the reaction product ob- 
tained by the reaction of substantially one equivalent 
of a mono-hydroxy-aromatic compound, two equivalents 
of an aldehyde having more than one carbon atom and 
one equivalent of ammonia. 


Solvent Extraction of Drying Oils—Patent +2,403,- 
458—Olive Sue Ransom and Milton Zucker, assignors 
to Interchemical Corp. Method for treating heat bodied 
polymerized vegetable and marine drying oils to obtain 
oil fractions therefrom of increased drying properties 
which comprises, mixing such oi] with a substantially 
anhydrous organic solvent consisting essentially of about 
3 to 5 volumes of ethanol to 1 volume of ethyl ace- 
tate, permitting the mixture of solvent and oil to sepa- 
rate into two layers, each layer containing an oily 
constituent, separating the two layers and removing the 
contained solvent from the layer containing a pre- 
dominance of the polymerized constituents having in- 
creased drying properties. 


Additive for Lubricants—Patent 32,403,474—John 
D. Bartleson and Franklin Veatch, assignors to The 
Standard Oil Co. An additive fér lubricants to im- 
prove their characteristics, comprising a metal deriva- 
tive of a reaction product of a sulfide of phosphorus and 
an organic amine. 


Mineral Oi! Composition—Patent #2,403,764—Her- 
schel G. Smith and Troy L. Cantrell, assignors to Gulf 
Oil Corp. An improved oil ¢ ition, effective as 
a lubricant for metal surfaces and capable of preventing 
corrosion thereof in the presence of moisture and air, 
comprising a petroleum lubricant containing in solution 
therein a small proportion of a substantially neutral 
addition product of a primary fatty amine containing 
from 8 to 18 carbon atoms and an acid phosphate di- 
ester of a di-alkylated phenol having the following 
formula: 


R 
F 
wherein R represents a branched chain alkyl group and 
R’ represents an alkyl group, said substantially neutral 
addition products having a pH between 5.5 and 7.5 and 


the proportion thereof dissolved in the lubricant being 
sufficient to prevent rusting of ferrous metals. 


Mineral Oil Composition—Patent #2,403,765—Her- 
schel G. Smith and Troy L. Cantrell, assignors to Gulf 
Oil Corp. An improved oil composition, effective as a 
lubricant for metal surfaces and capable of preventing 
corrosion thereof in the presence of moisture and air, 
comprising a petroleum lubricant containing in solution 
therein a small proportion of a substantially neutral 
addition product of di-cyclohexyl amine and an acid 
phosphate di-ester of a di-alkylated phenol having the 
following formula 


9 


wherein R represents a branched chain alkyl group and 
R’ represents an alkyl group, said substantially neutral 
addition product having a pH between 5.5 and 7.5 
and the proportion thereof dissolved in the lubricant 
being sufficient to prevent rusting of ferrous metals. 


Additives for Lubricants—Patent 72,403,894—John 
D. Bartleson, assignor to The Standard Oil Co. A 
lubricant comprising an oil dispersible reaction product 
of an organic amine and a phosphorous sulfide subjected 
to a temperature of above 400 F and below tempera- 
tures at which the reaction product would be decomposed. 
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REVIEWS OF CURRENT BOOKS 


ENCYCLOPEDIA OF HYDROCAR. 
BON COMPOUNDS. C;-C;. 
By Dr. Joseph E. Faraday, 


Chemical Publishing Company, Inc., 
Brooklyn, New York—1946. Loose- 
leaf Binder and Sheets. Price $15.00. 


This is the first volume of a vast 
British undertaking which, it is 
hoped, will culminate in the creation 
of a complete Encyclopedia of 
Carbon Compounds. The initial 
step is a sorted collection of infor- 
mation on the compounds, composed 
of carbon and hydrogen alone, con- 
taining one to five carbon atoms. 


The information presented for 
each compound is its name, mole- 
cular and structural formulas, oc- 
curence, outstanding physical prop- 
erties and reactions, and every 
known method of preparation with 
complete bibliography for each. 
Over three hundred scientific jour- 
nals are referred to in the compila- 
tion. The information presented is 
complete up to January 1944, and 
will be kept up-to-date by annual 
supplements to be furnished for in- 
sertion into the binder. A _ logical 
system of arrangement, modeled 
after that of Richter’s Lexicon, is 
used to reduce the effort required to 
locate the desired information and 
for proper addition of supplemen- 
tary sheets. 


Faraday’s Encyclopedia should 
greatly simplify the labors of a 
library researcher in the field of 
hydrocarbons. Each page is the 
equivalent of many hours spent 
poring over the chemical abstract 
journals. 


ENGLISH-FRENCH AND FRENCH- 
ENGLISH TECHNICAL 
DICTIONARY— 

By Francis Cusset, 
Chemical Publishing Company, Inc., 
Brooklyn, New York — 1946. 590 
pages. Price 5.00. 


This new dictionary should be of 
real help not only to translators, li- 
brarians and students, but also to 
engineers. The many new words in 
both languages developed just prior 
to and during the War make it nec- 
essary to bring out dictionaries at 
frequent intervals, and the appear- 
ance of this dictionary is indeed 
timely. 

The type is easy to read and the 
definitions are concise and to the 
point. The word listings are printed 
in a clear bold-face type with the 
definitions in conventional type, 
which aids in increasing the speed 
of reading. 

The book is reasonably small in 
size and convenient to use.—B. H. 
Jennings. 


A new booklet just published. 
discusses the physical and chemical 
properties of ten commercially im- 
portant ketones produced by Car- 
bide and Carbon Chemicals Cor- 
poration, 30 East 42nd Street, New 
York 17, N. Y. Specification and 
shipping data are given in this book- 
let, as well as information regarding 
principal ‘uses. for these products. 
Ketones are important intermediates 
in the synthesis of industrial chemi- 
cals, and possess a high solvency 
for nitrocellulose and “Vinylite” 
resins. They are also widely used 
in the extraction of drugs, stripping 
of dvestuffs from textiles, coagula- 
tion of rubber latex, and dewaxing 
of lubricating oils. 

A copy of this booklet may be ob- 
tained from Carbide and Carbon 
Chemicals Corporation. Ask for 
Form 4767. 


Chicago—Ray Shaw, president of 
The Chek-Chart Corporation, has 
just announced the appointment of 
Christy C. Butterworth as Managing 
Editor. A graduate of the U. S. 
Naval Academy at Annapolis, But- 
terworth has had a wide practical 
experience in industrial and auto- 
motive lubrication. 

Before joining the Chek-Chart 
staff, Butterworth was associated 
with Business Collaborators, Inc., in 
St. Louis, publishers of technical 
literature in the lubrication field. He 


had been previously connected with 
the Curtiss-Wright organization, 
where he assisted in setting up lu- 
brication schedules for aircraft pro- 
duction machinery as well as assist- 
ing in the supervision of mechanical 
construction of plant facilities. 

Mr. Butterworth is a member of 
the Society of Automotive Engi- 
neers, and was Vice-Chairman of the 
St. Louis Section of that body. 

The appointment of Lew J. Fra- 
nek as Production Manager has also 
been announced. 
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Also available from this same 
manufacturer is a new 12-page 
booklet “Physical Properties of Syn- 
thetic Organic Chemicals,” designed 
as a condensed guide for research 
chemists, laboratory technicians and 
purchasing agents. Data on the 
physical properties, and applications 
for more than 175 synthetic organic 
chemicals are presented in tabular 
form. 

Available without charge. Ask for 
“Form 6136.” 


The National Lubricating Grease 
Institute has just issued a new Tech- 
nical Bulletin entitled: “Determina- 
tion of the Flow Characteristics of 
Lubricating Greases.” 


This Technical Bulletin covers in 
detail the development of a Pres- 
sure-Viscosimeter suited for deter- 
mining the apparent viscosities of 
lubricating greases over a consider- 
able range of rates of shear. 


The viscosimeter instrument and 
its method of operation are de- 
scribed and additional chapters in 
the Bulletin deal with the signifi- 
cance and application of grease vis- 
cosity data. 


The Pressure-Viscosimeter, al- 
though developed primarily for de- 
termination of the flow characteris- 
tics of lubricating greases, is also 
suited for viscosity measurement of 
extremely viscous oils or for meas- 
urements at very low temperatures. 
wherein other types of viscosimeter 
instruments are not satisfactory. 
Chapters in the Bulletin give further 
information on this application, 


Copies of the N.L.G.I. Bulletin 
on Determination of the Flow Char- 
acteristics of Lubricating Greases 
may be procured from C. E. Bolte, 
Sec’y, National Lubricating Grease 
Institute. 1116 Land Bank Bldg.. 
Kansas City, Mo., at $1.00 each. 


Mr. Franek brings to the Chek- 
Chart organization a wide practical 
experience in the. printing and 
graphic arts field. During the five 
years preceding his connection with 
Chek-Chart, Franek had been a 
consultant to several score printing 
and publishing houses, assisting 
them in production and adminis- 
trative reorganizations. 


Mr. Franek is a member of the 
Milwaukee-Racine Past Presidents’ 
Club of Printing House Craftsmen. 
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To facilitate the draining of fuel, 
oil and other liquids, Curtis Auto- 
motive Devices, Inc., of Dayton, 
Ohio, have place on the market the 
“Curtis Superior Drain Valve.” 
Only one-quarter turn completely 


opens it . . . one easy tool-less op- 
eration. Simple construction cou- 
pled with quick action is said to 
make the Curtis Superior Drain 
Valve a “natural” where there is a 
drain problem. Curtis Superior 
Drain Valves are manufactured for 
radiators, blocks, heaters and other 
applications, in 4%, % and 
inch sizes. 


CHEMICAL CO. 

HEMICALS N 
Distributors of 

FATTY ACIDS 

GLYCERIDES 

GLYCERINE 

CHLOR. PARAFFINS 

SULPHUR 

TALL OIL 

SOLUBLE OIL BASES 

SULPHONATED OILS 

GRAPHITE 

DEGRAS 

WOOL GREASE 

LANOLIN 


600 NORTH WELLS STREET 
TELEPHONE MICHIGAN 3155 
CHICAGO 10, ILLINOIS 
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Brooks Anniversary 
Bulletin Announces New 
Lubricant 


“7. P.” Leado- 
lene, a modern 
(Indestructible 
pH-ilm) lubri- 
cant developed 
to meet the re- 
quirements of 
new production 
methods which 
use increased 
speeds, greater pressures, and high 
heat conditions, is described in a 
new bulletin published by the Brooks 
Oil Company of Cleveland, Pitts- 
burgh and Hamilton, Ontario. 

P.”’ Leadolene high film 
strength is claimed to be one of the 
products’ many outstanding quali- 
ties. The high degree of adhesiveness 
possessed by “I. P.” Leadolene is 
said to enable it to adhere to metal 
surfaces, thoroughly wetting them 
and preventing creepage and wiping 
action under extremely high pres- 
sures, Increased use of water in 
rolling mill operations requires a 
lubricant which is water repellent. 
“I.P.” Leadolene successfully repels 
water, is not easily emulsified, and 


retains its stability in service and in 
storage, according to the manu- 
facturer. “I. P.” Leadolene lubri- 
cates successfully at low tempera- 
tures as well as high, and will not 
fail when temperatures unexpected- 
ly change. 

Another important feature of “I. 
P.” Leadolene in industry is that 
every application is individually de- 
veloped and approved and is con- 
stantly laboratory tested during its 
use by the customer. 

This lubricant is said to be a 
neutral compound which will not 
change to an acid or alkali under 
any conditions, will not attack metal 
and, at the same time, will protect 
against corrosion by air, water, and 
many kinds of fumes, 

Brooks Oil Company’s anniversary 
bulletin describes in detail the un- 
usual properties of “I. P.” Leado- 
lene and features ten outstanding 
examples of the new “I. P.” lubri- 
cant’s success in actual industrial 
use. The new Brooks Bulletin is 
carefully illustrated and designed to 
give the facts about “I. P.” Leado- 
lene with the greatest possible read- 
ability. For a copy write this publi- 
cation or direct to the Brooks Oil Co., 


315 E. Carson St., Pittsburgh 19, Pa, 


Mechanical Seal 


A unique seal for rotating shafts 
has just been announced by Sealol 
Corporation of 45 Willard Ave., 
Providence 5, R. I. This new “Sealol 
CB” seal is designed for original 
equipment or replacement and _ is 
said to make stuffing boxes obsolete : 
it is designed to seal leaking shafts 
simply, permanently and economically 
and to exclude all foreign material. 

The “Sealo] CB” is packaged as 
a complete seal, without any loose 
parts. No skill or special tools are 
required to install the unit .. . it 
slides easily into position on the 
shaft and is locked in place with two 
setscrews. The only relative move- 
ment is at lapped faces and reason- 
able shaft run-out does not affect 
the performance of the seal. Avail- 
able in non - corrosive construction 


for shaft sizes %” to 1”, other sizes 
to order. Descriptive circular upon 
request. 


Tachometers 


Herman H. Sticht Co., Inc., 27 
Park Place, New York 7, announces 
the new Universal Type Hand 
Tachometer, Type U, imported 
from Switzerland. These instru- 
ments are said to be small in size, 
fitting neatly into the palm of the 
hand. The importer states that they 
are non-magnetic, direct reading, 
well damped to cut out oscillations. 
Readability is said to be as close as 
1 rpm per division, as the overall 
range is broken down into five spe- 
cial ranges. 

Four models are available for all 


speeds between 30 and 48,000 rpm. 


Bulletin No. 750 describing these 
instruments in detail is available 


from the importer. 


Lubrication Engineering, September, 1946 


ad = 
Drain Valve 
Bes 
~ 
4 
— 
: 


National Lubricating 
Grease Institute Appoints 
Carl E. Bolte 


General Secretary 


Announcement has been made of 
the appointment of Mr. Carl E. 
Bolte as Executive Secretary of the 
National Lubricating Grease Insti- 


July 1st. 

Mr, Bolte recently returned from 
a month’s stay in the British Isles 
where he was sent on an Angio- 
American mission by the President 
of Rotary International, of which 
he is a director. 

Mr. Bolte came to the National 
Lubricating Grease Institute with a 
distinguished record of service in 
business, church and civic enter- 
prises. Most recently he has been 


the associate national director of the 


American War Dads. Before as- 
suming these duties he had been 
president and general manager of 
the Slater Mill & Elevator Co., 
Slater, Missouri, during which 
period he also served as president of 
the Missouri Millers’ Association 
and director of the Millers’ National 
Federation. Mr. Bolte is at present 
chairman of the board of directors 
of the Missouri State Chamber of 
Commerce, having previously served 


He has been a member of the Mis- 
souri State Planning Board. For 
two years during the war he served 
as director of the Industrial Service 
Division, Smaller War Plants Cor- 
poration, in Washington, D. C. 
Appointment of Mr. Bolte as full- 
time Executive Secretary marks 
another step forward in the thirteen 
year history of the National Lubri- 
cating Grease Institute. Founded 
in 1933 for the purpose of develop- 
ing and disseminating information 
pertinent to the industry, the N. L. 
G. I. today includes among its mem- 
bers most of the leading grease 
manufacturers of the country. Its 
Technical Committee, in addition 
to developing the widely-used N. L. 
G. I. grease classification, has done 
an immense amount of research and - 
development work, operating inde- 
pendently and also in cooperation 
with committees from other techni- 
cal societies, and with governmental 


tute, who began his new duties two years as president of that body. and military agencies. 


Lincoln Engineering Company 
Expands Production Facilities 


Inllustrated in the architect’s drawing above 
is the plant of the Lincoln Engineering Co., St. 
Louis, with its new addition under construction. 
This addition, which is the third in ten years, 
adds 20% to the floor space and provides for 
enlarged Engineering and Production facilities. 
Completion by midsummer will give relief to 
the company’s expanded demand for Lubricat- 
ing Equipment and allied products. 


MODERN DEVELOPMENTS 
FOR THE 


OIL AND 
METAL 
INDUSTRIES 


Announcement of two new appointments is 
made by Dr. R. H. Patch, Vice-President in 
Charge of Operations, E. F. Houghton & Co. 

Dr. James T. Eaton, formerly Research As- 
sistant to the Vice-President, has been made 
Manager of Research, in charge of the com- 
pany’s laboratories and product development. 
Dr. Eaton, a graduate of Central College, Mis- 
souri, and who completed his graduate work 
at the University in 1934, has been with E. F. 
Houghton & Co. since 1937. 

Henry H. High, formerly Superintendent 
of Laboratories, has been named Superintend- 
ent of the Philadelphia Oil Department, in 
place of D. M. Harvey, resigned. Mr. High has 
been associated with Houghton since 1930, fol- 
lowing graduation from Franklin & Marshall 
College and special metallurgical courses at 
Temple University. 


BURNS LABORATORIES, Inc. 


514-520 WEST WYOMING STREET 
INDIANAPOLIS 2, INDIANA 


Copy of this booklet available upon request. 
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New, Improved Bucket 


Catalog of 
Cleaning and Drawing 
Compounds 


A twenty-four page catalog of in- 
formation regarding thirty-nine dif- 
ferent cleaning and drawing com- 
pounds has just been released by 
Northwest Chemical Co., 9310 
Roselawn, Detroit 4, Michigan. Five 
general classifications of Cleaners 
are covered namely: (1) Electroly- 
tic, (2) Immersion, (3) Solvent, 
(4) Spray and (5) Water Wash 
compound for spray booths. The 
five types of drawing compounds 
that are described are particularly 
designed for (1) Superdraw “B” for 
brass and brass alloys, (2) Super- 
draw “V-113” for cold rolled steel, 
enameling iron, stainless steel and 
aluminum, (3) Superdraw “V-125” 
for steel alloys and stainless steels 

. . also aluminum and brass, (4) 
Superdraw “M-99” designed for par- 
ticularly heavy draws where only 
graphite or sulphur have been suc- 
cessful in the past. Emphasized is 
the “Lo-Hi” pH process of cleaning 
metal preparatory to enameling or 
plating. It consists of both a low 
pH solution and a high pH solution, 
in separate tanks (two baths) to 
provide for the thorough removal 
of soil regardless of the degree of 


alkalinity or acidity, 
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Lincoln Engineering Company, 
St. Louis, Missouri, announces a new 
bucket pump known as the Porto- 
Pak. This improved high-pressure 
grease gun is of all steel construction 
and holds 30 Ibs. of lubricant. The 
Porto-Pak features a positive auto- 
matic venting device in the pump 
tube assembly which operates in- 
stantly when the pump handle is 
raised momentarily to topmast posi- 
tion. This venting device rclieves 
pressure in the hose assembly per- 
mitting lubricant to drain back into 
container, saving lubricant and elim- 
inating dripping when coupler is 
disengaged from the grease fitting. 
The venting device is wear-proof 
and has no moving parts or springs. 

Other outstanding features of the 
Porto-Pak are said to be: 

Ease of Operation—up and down 
pumping action; no gears or 
crank, 

Quickly Refilled— full open top 


Coolant Reservoir 


The Tru-Punch Company, Box 
14, Kingsbridge Station, New York 
63, announces the Coolant Cup—a 
reservoir for coolant or cutting oil 
which can be quickly attached to 
any lathe, milling machine, grinder, 
drill press, or other metal cutting 
machine. The purpose of the Cool- 
ant Cup is to hold a supply of cool- 
ant, and to permit it to be flowed 
or dripped to the cutting tool by 
means of an adjustable shut off 
cock, and a flexible metal hose 
which is quickly positioned and stays 
put. 


The flexible metal hose is fur- 
nished in 9” length, but is available 
in 12 and 15 inch lengths upon re- 
quest. A special cast bracket is fur- 
nished which permits quick mount- 
ing and dismounting of the entire 


assembly from the tool post of a. 


lathe. When thus used, long heavy 
cuts are made possible with an auto- 
matic feed. Since the cutting oil 
follows the tool there is no danger 


provides maximum filler open- 
ing. Top easily removed by 
merely loosening two thumb-nut 
fasteners. Container design per- 
mits use of follower plate when 
pumping heavy lubricants. 
Rugged Construction — container 
and lid are made of heavy-gauge 
steel. 
Container has reinforced bottom. 
Footstep is welded across bottom 
of container, providing added 
protection and permitting ease 
of operation on uneven surfaces. 
Convenient to Carry — Sturdy 
handle for exceptional ease in 
lifting and carrying. The handle 
is equipped with holder for 
coupler ; keeps coupler and hose 
assembly off the ground and out 
of way when not in use. 

The Lincoln Engineering Com- 
pany, St. Louis 20, Missouri, will 
be glad to send complete informa- 
tion upon request. 


of dulling or burning the cutting 
edge of the tool. The operator does 
not need to stand feeding oil to the 
work as in the past on machines not 
equipped with a coolant pump, ac- 
cording to the manufacturer, 

The Coolant Cup is available in’ 
1 or 2 quart capacity with a heavy 
cast cover. It is claimed to be a 
good accessory for any machine not 
already equipped with a coolant 
pump. The initial cost is small and 
is quickly made up by the economy 
that is made possible through taking 
heavier cuts without dulling the 
tool, and by the better finished sur- 
faces that are obtained. The opera- 
tor of the machine is also freed to 
perform other duties. 


New Tapping Lubricant 


Efficient tapping at a reasonable 
cost always has been a problem in 
machine shop practice. To quote 
a prominent Ohio firm, “Tapping 
always has been a headache . . . and 
an expensive one.” Now comes the 
announcement of a new member of 
the series of “Products of Matchless 
Merit,” known as Micronoil Tap- 
Eze. 

It is claimed that this lubricant 
gives a smoother cut, at a lower 
temperature, with greater speed and 
with a marked lowering of costs 
thru longer tool life. Tap breakage 
practically is eliminated. Interested 
readers should write for test sample 
to Protective Coatings, Inc., De- 
troit 27, Michigan. 
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Grinding Process 

A new process for the wet grind- 
ing of ferrous and non-ferrous 
metals and alloys has been an- 
nounced by Quaker Chemical Prod- 
ucts Corp. of Conshohocken, Penn. 
Correct application of the Quaker 
_ Microgrind Process is said to make 
possible elimination of grinding 
cracks, prevention of burns and dis- 
tortion caused by generation of heat 
during grinding and increased pro- 
duction of ground work. 

The Microgrind Process includes 
the use of specially developed Mi- 
crogrind fluids which are entirely 
free from difficulties due to 
rancidity or odor when used with 
extremely hard water or when used 
for the grinding of cast iron. The 
Microgrind fluid is claimed to have 
a highly detergent action on abra- 
sive wheels which causes them to 
be kept open and free cutting. Sur- 
face finish of the work piece then 
becomes a true reflection of the 
particle size of abrasive in the grind- 
ing wheel. 


Lubricant Pump 


The McIntyre Co., 15 Riverdale 
Avenue, Newton 58, Mass., an- 
nounces their Series 1200 Pump, de- 
signed for the pressure lubrication 
of bearings of machine tools, Diesel 
engines, turbines, generators and 
other high-speed and heavy duty 
machinery. The pump is a light 
weight (10 oz.) gear type, with 
aluminum body and nitrided nitral- 
loy spur gears and shafts. It is de- 
signed for direct motor application 
but can be furnished for flange 
mounting, belt, spline and other 
drives. 

Three standard models displace 
from .08 to 1.0 gpm at speeds rang- 
ing from 1140 to 5000 rpm against 
pressures up to 500 psi. Power re- 
quirements vary between 1/100 and 
1/16 hp. 


Protective Oil 


Announcement of a new product 
for the prevention of rust on ferrous 
surface between operations and 
while parts are in storage is made 
by Oakite Products, Inc. 


Known as Oakite Special Protec- 
tive Oil, it has already found wide 
use in many plants where temporary 
or semi-permanent surface protec- 
tion from rust is desired for parts 
or work, following such operations 
as grinding, machining, pickling, 
tumbling, sand blasting, brazing, etc. 

Oakite Special Protective Oil is 
said to impart a thin, transparent, 
rust-preventive coating which does 
not interfere with accurate gauging 
or stain or discolor ferrous surfaces. 
Parts to be rust-proofed either may 
be immersed dry, or, because of the 
water displacing properties of 
Oakite Special Protective Oil, may 
be immersed immediately after 
cleaning and rinsing, while parts are 
wet, thereby eliminating the neces- 
sity for drying surfaces by a special 
hot rinse, air, sawdust or other 
methods generally used for drying 
prior to applying rust-preventive. 

In addition, finger prints or simi- 
lar marks resulting from inspection 
or handling of machined work in 
process can be readily removed by 
adding 5% water to the Oakite Spe- 
cial Protective Oil. 


A new, free, 16-page booklet de- 
scribing the many industrial appli- 
cations of this product is available 
upon request to Oakite Products, 
Inc., 57 Thames Street, New York 
6, N. Y. 


Cutting Oil Bases 


Three new cutting oil bases for 
use in the metal-working trades, in- 
cluding a unique, extreme pressure 
cutting oil base known as Nopco 
1009-C, in which sulphur and 
chlorine are combined in non-cor- 
rosive form, have just been devel- 
oped in the research laboratories of 
the National Oil Products Co., 
chemical manufacturers, of Harri- 
son, N, J., according to Edwin J. 
Barth, Petroleum Technologist of 
the Specialty Sales Division. 

Recommended for steel, brass and 
copper cutting operations in which 
frictional loads are extremely high, 
Nopco 1009-C is a specially pre- 
pared fatty oil base containing a 
high content of equal parts of sul- 
phur and chlorine, Mr. Barth re- 
vealed. Absolutely odorless and free 
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from tarry matter, it blends in all 
proportions with any diluent petro- 
leum oil, down to required viscosity, 
sulphur and chlorine specifications. 


“Blends of this base are non-rust- 
ing and non-corrosive on ferrous 
metals,” Mr, Barth pointed out. 


A poweriul, sulphurized cutting 
oil base, known as Nopco 1009-A, 
and a soluble cutting oil base, de- 
scribed as Nopco 2009-A, also have 
been developed, Mr. Barth said. 
The former contains 15 per cent 
sulphur in both chemical combina- 
tion and active form, and is recom- 
mended for straight cutting opera- 
tions on ferrous metal. 


“It is too powerful to be used in 
present form in most cutting opera- 
tions, and is used commercially by 
dilution or blending with low vis- 
cosity mineral oil in which this base 
is completely soluble,” Mr. Barth ex- 
plained. 

“Such blends may contain any- 
where from 1 per cent to 10 per cent 
of total sulphur, depending on the 
type of cutting to be done.” 

Finished parts show a much 
greater amount of clear, smooth fin- 
ish and non-rusting surfaces than 
objects machined with the average 
commercial oils found on the mar- 
ket today, because of the specific 
fatty oil used in the 15 per cent 
base, Mr. Barth said. 


The base oil is absolutely free to 
tarry matter and pitches, due to 
the carefully controlled conditions 
used in manufacturing the product, 
he added. This is evidenced by the 
clear, transparent color. This qual- 
ity also results in the product being 
free of acid by-products which are 
the cause of later rusting of the 
finished work pieces. 


Blended oils of various sulphur 
contents are adapted for operations 
all the way from high-speed, light 
load, to extremely heavy cutting op- 
erations, such as used in making 
locomotive parts and in boring of 
modern gun barrels. 


The Lincoln Engineering Com- 
pany and many friends were sad- 
dened by the passing of Jack L, Car- 
mitcheal on May 31st. Mr. Car- 
mitcheal occupied the position of 
Vice President and had been active 
in the company for many years. His 
passing is regretted by his. many 
friends throughout the country. 
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Philadelphia Chapter Signs 
Up Sustaining Member 
For South Africa 


Harold H. Jones & Company, 
Ltd., with main offices in Capetown 
and Johannesburg, South Africa, 
has been noted for many “firsts” in 
South Africa. Mr. Harold H. Jones, 
Managing Director, and principal 
stockholder, on a recent visit to Mr. 
Geen, of our Philadelphia Chapter, 
was quick to appreciate the advan- 
tages of belonging to the A.S.L.E. 
and became the first sustaining 
member from South Africa. He ex- 
pects the exchange of data through 
the Society and the Journal will be 
most helpful in his new activities. 

Mr. Jones has spent the past nine 
months in the United States com- 
leting his post-war program. Estab- 
lished in 1919, this company re- 
presents a well-known group of 
American firms throughout South 
Africa; typical amongst them are: 
Borg-Warner International Corpo- 
ration, Firestone Tire & Rubber, 
Super Mold Corp, Brunner Com- 
pressers—to which has now been 
added exclusive distributorship for 
Sun Oil Company’s products in 
South Africa. 

For many years Mr. Jones repre- 
sented Overseas Motor Corporation 
(Division of General Motors) New 
York, until that firm opened their 
own branch in South Africa, when 
he was immediately appointed by 
Borg-Warner. In short, his activities 
have been tied in with the field of 
lubrication and the distribution of 
American machinery of various 
types, since he first landed in South 
Alfrica in 1910. 

Mr. Jones extends an invitation 
to visiting members of the A.S.L.E. 
who may be doing business in South 
Africa, to call upon him or his staff 
at Capetown, Johannesburg, or any 
of the compar ’s distributing offices 
established in the inland and coastal 
towns of South Africa. 

Mr. T. W. Allison, now under 
jurisdiction of the Foreign Sales De- 
partment, Sun Oil Company, will 
shortly make his headquarters in 
Johannesburg for Harold H. Jones 
& Company, Ltd., and will be the 
company member of A.S.L.E, in 
that area. This modern city of over 
500,000 population is approximately 
1000 miles inland from Capetown, 
where Mr. Jones makes his head- 
quarters. Should visiting. members 
fail to call on this active firm, they 
will be overlooking an opportunity 
to learn something of a very inter- 
esting country. 
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Plastic Bearings Aid In Search For Greater Power 


Unique experiments with trans- 
parent plastic models of machine 
bearings are revealing “inside infor- 
mation” that may result in more 
powerful motors for the nation’s 
factories, research engineers of the 
Westinghouse Electric Corporation 
disclosed recently. 

Plastic models are enabling scien- 
tists to look inside a moving bearing 
and see what is happening to the 
lubricating oil, according to John 
Boyd, Westinghouse research engi- 
neer who developed the novel tech- 
nique. 

One peek at these plastic models 
in operation often is better than 
weeks of mathematical calculations. 
Guess-work is eliminated. Now en- 
gineers can see what is happening 
and can design bearings which will 
handle a heavier load and help 


make possible more powerful motors 
without any increase in size or 
weight. 

The procedure is simple. Oil, 
colored with a red pigment, is fed 
into the bearing model and the 
effectiveness of the lubrication is 
quickly apparent. Engineers know 
at once whether the seals work 
properly, whether the oil passages 
are enabling a proper flow of the 
lubricant, and whether the relief 
points are located correctly. 

Blocks of Lucite, a transparent 
plastic, are machined to close toler- 
ances just like metal to form the 
models of bearings and journals. 
During the actual operating tests, 
the rotating element of the finished 
model is operated by a hand crank 
for slow speeds and is motor driven 

1 speeds. 


Necrology 


Dr. A. W. Burwell 


Born in Rock Island, Illinois, in 
1867, and educated in Cleveland, 
Dr. Burwell received his Ph.D. in 
Strassburg in 1892, where he studied 
under Fittig, Kohlrausch, Rose, 
Wolff and other famous masters. 
During his last year in Germany, he 
was honored by Professor Fittig by 
being placed in charge of his labora- 
tory. Upon his return to America, 
he started work on general petro- 
leum refinery problems with the 
Standard Oil Company, Cleveland, 
January, 1893. His career has been 
an active one ever since. While 
largely concerned with petroleum, 
he also worked in other fields such 
as petroleum pitch, electrode manu- 
facture, electrolytic oxidation of or- 
ganic compounds, minerals separa- 
tions, etc. He was a registered phar- 
macist at the age of twenty; he also 
taught chemistry and at one time 
served as consulting chemist for a 
nitro glycerine factory. During an 
extended “vacation” in Montana, 
he homesteaded a piece of land and 
had many interesting experiences in 
the wilds. 


Dr. Burwell pioneered in the oxi- 
dation of petroleum on which work 
he has written numerous articles 
and received many patents. 


The Schoellkopf Medal was 
awarded to him in 1941 by the 
Western New York section of the 
American Chemical Society in re- 
cognition of his fundamental work 
in the oxidation of petroleum, his 


development of commercial pro- 
cesses for producing materials useful 
as lubricants and rust preventives, 
his studies in the theory of lubrica- 
tion and his successful career of fifty 
years as a chemist. 

Due to ill health, Dr. Burwell has 
not been active in the management 
of the Alox Corporation for the last 
several years, 


C. A. Beach 


Mr. Beach was born in Princeville, 
Illinois, January 6, 1891. He entered 
the oil business some twenty-five 
years ago with Empire Refineries, 
Inc. (Cities Service Oil Company) 
where he stayed for about fifteen 
years. He was then with the Great 
Lakes Coal and Coke Company at 
Kansas City, Missouri, for three 
years, and served as president for 
two years at the Ideal Refining Cor- 
poration, St. Louis. 


He joined the staff of the Indus- 
trial Sales Department of the Na- 
tional Refining Company in 1942 
and served as Lubricating Engineer 
until his death on May 9th of this 
year. 


A day or so previous to this, Mr. 
Beach was called to Quincy on a 
lubrication problem, and on_ the 
way suffered a heart attack which 
resulted in his death a few days later 
at Blessing Hospital in Quincy. 
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A.S.L.E. SECTION ACTIVITIES 


Pittsburgh Section 


Pittsburgh Chapter held their 
regular monthly meeting on April 26 
at Webster Hall Hotel. Dinner was 
served to forty-six and several more 
dropped in later for the business ses- 
sion. 

Chairman Svenson introduced 
Dr. E. M. Kipp, who had just been 
elected National President of the 
American Society of Lubrication 
Engineers and who outlined the 
aims of our Society and gave us a 
brief discussion on what we hope to 
accomplish during 1946 and 1947. 

The members then introduced 
guests that they had for the evening. 

Mr. G. L. Sumner reported on the 
Chicago Convention and read us the 
minutes of the directors’ meeting 
that took place in Chicago after the 
regular convention. It was moved 
and passed that the Chairman of the 
Pittsburgh Section appoint a coun- 
selor in line with the recommenda- 
tions of the National Office. It was 

- moved and passed that the Pitts- 
burgh Section invite the National 
Convention to Pittsburgh in 1947. 

The secretary’s and treasurer’s re- 
ports were read and approved. 

The meeting was turned over to 
Dr. Mahncke, chairman of the pro- 
gram committee, who introduced 
Mr. Sam Fink of the Alemite Cor- 
poration, who discussed the army 


movies shown covering all phases of 
lubrication as they applied to mobile 
equipment in the army. After show- 
ing the movies, considerable discus- 
sion occurred from the floor. 

The May meeting was held at the 
Windsor Hotel in Wheeling, West 
Virginia. Dinner was served to sixty- 
eight and several more dropped in 
later for the business session. 


As there were many present who 
had never attended a meeting of our 
society, Chairman E. V. Svenson in- 
troduced Mr. C. E. Pritchard, past 
national president, and Dr. E. M. 
Kipp, our present national presi- 
dent, both of whom gave brief talks 
that were full of interest. 

During the business session it was 
decided to hold a golf match some 
time during the summer patterned 
after the one held last summer and 
the entertainment committee to han- 
dle the necessary arrangements. 


Dr. Mahncke then introduced 
Mr. R. L. Churchill of Tide Water 
Associated Oil Company, who gave 
a very interesting and informative 
paper on “Extreme Pressure Lubri- 
cants as Applied to Steel Mill Op- 
erations.” This paper seemed to 
arouse more than the usual amount 
of discussion and a very informative 
discussion session developed after 
Mr. Churchill read his paper. 

G. H. Davis, Secretary. 


Cleveland- Youngstown 
Section 


The Cleveland-Youngstown Sec- 
tion held its first annual golf party 
and dinner on Tuesday, June 25th, 
at the Shady Hollow Country Club 
some 50 miles southeast of Cleve- 
land. 

The course was beautiful, the 
weather perfect, and the dinner de- 
licious. There were golf prizes and 


door prizes and the affair. was 


unanimously voted a rousing success. 

The coffee speaker was Jack 
(Ironsides Co.) McPhee, who has 
been a football official for many 
years. His talk regarding the me- 
chanics of football officiating was 
most interesting and well received. 
He also showed films of important 
football games as well as the 1945 
World Series. 

There were 50 persons present 
for the dinner, approximately half 
of whom played golf. 


Baltimore-Washington Sec- 
tion Holds Preliminary 
Meeting 


Under the able guidance of Mr. 
Paul F. Chappell, a_ preliminary 
organization meeting was held by a 
group of members interested in 
forming a section in Baltimore. 

The result of the meeting was the 
decision that a petition will be sent 
to the National Association for the 
formation of a Baltimore Section. 
Early in the fall the organizational 
meeting will be held and the election 
of Officers will take place. At that 
time the desirability of forming a 
combined Baltimore-Washington 
Section, or of forming two Sections, 
will be considered. In any event, it 
is probable that joint meetings will 
be held with attendance by members 
both from Baltimore and Washing- 
ton. 
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Buffalo Section Organizes 


On Thursday evening, June 27, 
1946, the organization meeting of 
the Buffalo Section of the A.S.L.E. 
was held at the Markeef Hotel. 
Fifty-four members, guests, and Na- 
tional Officers were present. Par- 
ticularly gratifying were the large 
number of users in attendance. Ar- 
rangements for the meeting were 
made by Mr. James Farry, the 
Alemite Company, Buffalo, New 
York. Those present enjoyed an ex- 
cellent chicken dinner, and music 
and singing were enjoyed during the 
meal, 

Short talks on the purpose and 
objective of the A.S.L.E. were given 
by Mr. Charles Pritchard, Mr. 
George Sumner and Mr. W. T. 
Everitt, Directors of A.S.L.E.; Dr. 
George Von Fuchs of Wood River, 
Illinois, and Dr. Parche of Niagara 
Falls, New York, Mr. James Court- 
right of Toronto, Canada and Mr. 
Henry van Olphen of Amsterdam, 
Holland gave short talks. 


The formal part of the meeting 
followed. The talks were excellent 
and well received. Real enthusiasm 
was expressed and a_ temporary 
organization was set up to arrange 
for a fall meeting, at which time a 
permanent organization will be es- 
tablished. 

Temporary Officers are: 

Chairman— 
Walter G. Peuchen 
Hershey Corporation 
Buffalo, New York 
Co-Chairman— 
James M. Courtright 
Shell Oil Co. of Canada 
Toronto, Ontario 
Secy-Treas.— 
James Farry 
Alemite Company 
Buffalo, New York 
Program— 
W. T. Everitt 
Eastman Kodak Company 
Rochester, New York 

The next meeting will be held in 
September, probably in Niagara 
Falls, Canada. 


Dr. Kipp, National President of 
the Society, also was present at the 


meeting and briefly spoke of present 


and future plans of the Society. 


123 


Chicago Section Holds 
Golf Tournament 


Mr. L. R. Kerns and his very 
efficient Tournament Committee ar- 
ranged a splendid outing followed 
by golf and dinner at the Navajo 
Fields Country Club on July 16, 
1946. About fifty were in attend- 
ance, most of whom participated in 
golf. 

In the evening a fine dinner was 
served and the lucky winners were 
awarded their prizes. 

The Chicago Section was sorry to 
see its Secretary-Treasurer leave the 
“Windy City,” but we know Bob 
Sharpe will be equally active in the 
Society in New York. 

Robert Q. Sharpe, Assistant Tech- 
nical Manager of the Industrial De- 
partment of Socony-Vacuum Oil 
Company, Chicago Branch, left July 
15th to become Staff Engineer for 
air-compression and vacuum-pump 
Lubrication in the Technical De- 
parment of the New York office of 
the company. He has been with 
Socony-Vacuum for four years, com- 
ing there from managing the Chi- 
cago office of the Hoffman Com- 
pany. Mr. Sharpe is a graduate of 
the University of Kansas. 

Harry Krummel] has succeeded 
Mr. Sharpe as Secretary-Treasurer 
of the Chicago Section. Active sec- 
tion plans are being made for the 
coming season with an interesting 
series of meetings. One type of meet- 
ing will be of the “Information Quiz” 
form so successfully carried through 
at Milwaukee last year. 


New York Section 


The basic theme underlying the 
various talks presented at our Sec- 
ond Meeting of the year was the 
Importance of Synthetic Lubricants 
and their present status in the Field 
of Lubrication. This Meeting was 
held in the Shelton Hotel, New 
York City. The 150 members and 
guests who attended this meeting 
represented prominent engineers 
from the Bearing Industry; Auto- 
motive Field; Oil, Chemical and 
Metal-Working Industry. 

A very fine paper was presented 
by Mr. T. A. Kauppi, Dow-Corning 
Co., Midland, Mich., on “Silicones.” 
In his talk, Mr. Kauppi traced the 
history and development of Sili- 
cones; their entrance into the Field 
of Lubrication ; the various types of 
Silicone Lubricants now available; 
the engineering work behind their 
evaluation; and their present appli- 
cation. Each point of interest was 
clearly illustrated by means of lan- 
tern slides. 

The second paper of the evening 
was presented by Mr. J. M. Russ, 
Jr., Special Products Division, Car- 
bon and Carbide Co., New York 
City. His paper entitled “New Syn- 
thetic Lubricants” on this very 
timely subject created a great deal 
of interest. 

As in the case of the “Silicones” 
described by Mr. Kauppi, the new 
synthetic automotive and industrial 
lubricants described by Mr. Russ 
are also recent developments and 
newcomers in the field of lubrica- 
tion. Slides depicting the various 
physical characteristics of these lu- 
bricants were also shown. 


Another interesting phase in the 
development of synthetic lubricants 
was presented by Mr. Edward G. 
Egan, Celanese Chemical Corp., 
New York City, in his paper “A 
Synthetic Lubricant for Hydraulic 
Fluid.” 

It was learned that the presence 
of a serious fire hazard, when pe- 
troleum oils were used as hydraulic 
fluids in die casting machines, pre- 
cipitated the development of “Lin- 
dol.” This product is a non-flam- 
mable organic phosphate compound 
with hydraulic fluid characteristics. 
The chemistry behind the develop- 
ment of this product and its success 
were clearly described and _ illus- 
trated. Other important uses for this 
chemical in lubricants were also 
described. 

The general concensus of opinion 
as deduced from the remarks of 
such outstanding petroleum engi- 
neers as Mr. C. M. Larson, Sinclair 
Refining Co.; Mr. M. L. Lang- 
worthy, Texas Co.; Mr. Bruce 
Boehm, Stanco Distributors, Inc.; 
Mr. L. C. Beard, Jr., Socony-Vac- 
uum Oil Co., was that there is ap- 
parently a definite place for syn- 


thetic lubricants in industry. Fur- — 


thermore, as synthetic lubricants are 
still in the early stages of develop- 
ment, they will require close obser- 
vation and study before becoming 
more firmly established. 

The Ball Bearing Manufacturer’s 
point of view on Synthetic Lubri- 
cants was presented in an excellent 
paper by Mr. C. R. Gillette, New 
Departure Division of General Mo- 
tors Corporation. In his paper, Mr. 
Gillette discussed the various efforts 
which have been made to apply 


A.S.L.E. Section Officers 


CHICAGO: 


Chair Mr. W. F. Leonard, 4541 Sheni- 
dan Rd., Chicago, IIl 
Chicago Toa. 
.-Treas., Mr. . Sharpe, Socony- 
Vacuum Oil Go., 59 E. Van Buren St., 
Chicago, I. 


CLEVELAND- 
YOUNGSTOWN: 


Chair., Mr. C. A. Bierlein, G. M. C., 
Cleveland Diesel Engine ed 2160 W. 


MILWAUKEE: 


Chair., Mr. Oscar Frohman, Ampco Metal, 
Inc., 4478 N. Cramer St., Milwaukee 
11, Wisconsin. 

V. Chair., Mr. G. Radosevitch, Harnisch- 
feger Corp., 1622 S. 13th St., Mil- 
waukee 4, Wisc. 

Secy., Mr. R. Ley, Shell Oil Co., 3240 S. 
Burrell St., Milwaukee 7, Wisc. 

Treas., Mr. C. Beck, Globe Steel Tubes, 
2958 N. 21st St., Milwaukee, Wisc. 


NEW YORK: 


Chair., Mr. D. D. Fuller, Dept. of Mech. 
aes Columbia Univ., New York 27, 


V. Chair., Mr. Henry Lee Norris, 600 
W. 116th St., New York 27, N. Y. 

Secy.-Treas., Mr. A. J. Zino, 27 Shore- 
view Rd., Manhasset, N. Y. 


PHILADELPHIA: 


Chair., Dr. Edgar S. Ross, Sun Oil Co., 


1608 Walnut St., Philadelphia 3, Pa. 
V. Chair., Mr. William P. Kuebler, 
Westinghouse Electric Corp., Phila- 
} 
Secy.-Treas., Mr. J. H. Richards, A: 
Alkali Prod. Co., Main & Rector Sts., 
Philadelphia 27, Pa. 


PITTSBURGH: 


Chair., Mr. E. B, Svenson, Sr., Alumi- 
num Co, of America, New Kensington, 


Pa. 
V. Chair., Mr. Mark A. Stillwagon, Car- 
Steel Corp., Homestead, 
a. 
Secy.-Treas., Mr. George ‘H. Davis, Shell 
Co., 1102 Grant Bldg., Pittsburgh, 
a. 
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V. Chair, Mr. R. J. Hagan, Republic 
Steel Co., Youngstown 1, Ohio. 
Secy.-Treas., Mr. L. W. Fitch, Dingle- 
$ Clark Co., 1248 Engineers Bldg., Cleve- 
: land 14, Ohio. 
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both the fluid as well as the solid or 
grease type of synthetic lubricants to 


ball bearings. Their advantages, as 
well as their present weaknesses, 
were pointed out. The fundamental 
requirements, which must be met by 
ball bearing lubricants, were also 
stressed. Three lubricants are re- 
quired for the lubrication of bear- 
ings: (1) An improved product for 
the majority of applications which 
operate between —40F and 175-200F, 
(2) a product for temperatures be- 
low -40F, and (3) a product for 
applications over 200F. Mr. Gillette 
was particularly pleased with the 
progress being made in the develop- 
ment of synthetic lubricants and 
their future importance. 

Mr. F. L. Wright, Norma-Hoff- 
man Bearing Corp.; Mr. F. Leister, 
the Fafnir Bearing Co., and Mr. E. 
Specht, Hyatt Bearing Division of 
General Motors Corp., concurred 
with Mr. C. R. Gillette’s remarks. 

Our third and final Spring Meet- 
ing of the year 1946 was held in the 
Shelton Hotel, New York City, at 
7:30 P.M., and was attended by ap- 
proximately 150 members and guests. 
The fore part of our meeting was 
directed by Mr. C. M. Larson, 
Chairman of New York Section 
Nominating Committee. Proposed 
Section By-Laws were adopted by 
unanimous vote. The men who di- 
rected the Spring Activities of the 
Section on a Pro-Tem Basis, were 
officially elected for the positions 
indicated for the year 1946-47. 

The committee chairmen elected 
for the year 1946-1947 were: 

Mr. A. F. Brewer, Chairman— 

Program Committee 

The Texas Company 

New York, N. Y. 

Mr. J. L. King, Chairman— 

Publicity Committee 

Assistant Editor—‘“Power” 
Magazine 

McGraw-Hill Publishing Co. 

New York, N. Y. 

Mr. C. M. Larson praised Chair- 
man Fuller and the other officers 
for the splendid job which had been 
done in organizing the New York 
Section and getting it off to a flying 
start. Following this, the meeting 
was officially turned over to Chair- 
man Fuller. 

The first speaker of the evening, 
Dr. C. F. Prutton, Consulting Engi- 
neer for the Lubri-Zol Corporation 
and Head, Chemistry and Chemical 
Engineering Department, Case 
School of Applied Science, Cleve- 
land, Ohio, was introduced by his 
former student, A, J. Zino, Jr. The 
reason for this introduction was to 


N.L.G.I. Announces 


Convention 


The annual Convention of the 
National Lubricating Grease In- 
stitute has been announced for 
September 30th, October Ist and 
2nd, 1946. This will be held at the 
Edgewater Beach Hotel in Chi- 
cago. 

A very interesting and complete 
program has been planned and a 
large attendance is expected. 

President Carl W. W. Georgi 
will open the first session, which 
is scheduled for 10 o’clock Mon- 
day, September 30th. Information 
concerning the Convention may be 
obtained from the Secretary of the 
Institute, Carl E. Bolte, Land 
Bank Building, Kansas City 6, 
Missouri. 


acquaint the Section with the out- 
standing development and research 
work which this famous scientist and 
chemist has done in the field of 
lubrication. Dr. Prutton’s paper 
“Mechanism of Action of Sulphur- 
Chlorine Gear Lubricants” was one 
of the finest and most educational 
papers of its type delivered in our 
Section. 

This entire paper was delivered in 
the form of slides. The Hypoid Lu- 
bricant Development was traced 
from 1859-1946. Pictures of the 
various types of automotive gears 
were shown and the different test 


_ methods depicted. The four general 


types of additives which are used in 
our Modern Hypoid Lubricants were 
described. They consisted of lead 
soap, sulphur and chlorine com- 
pounds blended in the finished prod- 
uct; secondly, organic sulphur-phos- 
phorus compounds blended in the 
finished product; third, organic 
chlorine, sulphur compounds in the 
form of concentrates; and fourth, 
organic sulphur, chlorine phosphorus 
compounds in the form of concen- 
trates. 

The ability of gear lubricants, 
containing each specific type of ad- 
ditive, to resist metal-to-metal con- 
tact or scoring, were beautifully il- 
lustrated. 

Test methods designed to evaluate 
both sulphur and chlorine com- 
pounds were described. The action 
of sulphur and chlorine in Shock 
Tests in the form of elemental sul- 
phur, benzyl disulfide, chlorinated 
paraffin, etc., was presented in chart 
form. Of especial interest to all pres- 
ent were the new additive evaluation 
tests. Studies were presented on the 
Reactivity and Decomposition of 
both Sulphur and Chlorine Additives 
in the presence of iron at 205 C. 

An excellent paper on the “Appli- 
cation of Additives in Lubricating 
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Oils” was presented by Mr. J. W. 
Ramsay, Socony-Vacuum Oil Co. 
Basic reason for treating lubricants 


‘is to overcome the various problems 


created by changes in design and ap- 
plication. .Problems such as rust, 
corrosion, wear, varnish formation, 
etc., were described. 

The following additives and their 
applications in the automotive, avia- 
tion, and industrial fields were de- 
picted : 

. Anti-oxidants 

. Detergents 

. Rust Inhibitors 

. Extreme Pressure Agents 
. Pour Point Depressants 

. Viscosity Index Improvers 


Future in treated or processed oils 
is unlimited. 

The third principal speaker of the 
evening, Mr. W. F. Aug, Mack 
Manufacturing Co., presented the 
“User Reaction to Additive Oils.” 
Mr. Aug presented the Essential 
Functions of Additive Oils: 

1. Prevent Corrosion and 

minimize fatigue failure 

. Keep rubbing surfaces 
“wet” 
. Remove heat 
Minimize surface destruc- 
tion 
Possesses natural or “forti- 
fied” stability 
. Must not evolve toxic or 
odorous vapors 
. Possesses cleansing ability . 
. Compatibility 

Other factors essential to mineral 
oils are: adequate viscosity at op- 
erating temperatures; good viscosity 
index ; low pour point; low channel 
test ; and desirable specific heat. 

Problems due to additives also 
were discussed. The use of additives 
in oils raised several questions which 
were covered by subsequent speakers. 

Mr. A. L. Beall, Wright Aeronau- 
tical Corp., spoke on the oil factors 
of interest to the Aviation Engineer, 
ie., minimizing wear, preventing 
corrosion, and promoting engine 
cleanliness. The use of additives in 
aviation oils are of real interest to 
the engine builder. 

Dr. Campbell, Bell Laboratories, 
spoke of the various lubrication 
problems found in the operation of 
instruments and the possible appli- 
cation of additives in instrument oils. 

Mr. G. Kaufman, The Texas Co., 
discussed the use of additives in 
greases and their fundamental pur- 


OO 


pose. 
The Meeting officially closed at 
10:30 P. M. 
AntHony J. ZINO, Jr., 
Secretary-T reasurer, 
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APPLICANTS FOR MEMBERSHIP 


The following applications for 
membership have been received 


during the period May 1, 1946 


to July 31, 1946.* . 


ALLISON, T. W. 
Harold H. jones @ Gow Ltd. 
Harold H. Jones & Co., Ltd. 
Johannesburg, S. Africa 


AVEY, J. R. 
‘Avey Products Company 
Avey Products Company. 
P.O. Box 1914 
Tulsa, Oklahoma 


BAEYERTZ, F.:P. 
General Petroleum Corp. 
101 E. Hermosa Drive 
San Gabriel, California 


BELL, WILLIAM W. - 
Celanese Chemical Corp. 
201 Serpentine Road 
Tenafly, New Jersey 


CHRISMAN, ROBERT R. 
merican Oil Company 
American Oil Company 
Grant Building 
Pittsburgh, Pennsylvania 


CORSON, BURTON F. 
Shell Oil Company, Inc. 
423 Rosebank Avenue 
Baltimore 12, Maryland 


DuVAL, EUGENE HUDSON 


Carbide & Carbon Chemical Co. 
Carbide & Carbon Chemical Co. 


Fifth Avenue 
Pittsburgh, Pennsylvania 


EGGER, CHARLES J. 
Buckeye Laboratories Corp. 
25431 Hall Drive 
Westlake, Ohio 


EHRLICH, MELVILLE 
American Lubricants, Inc. 
American Lubricants, Inc. 
1575 Clinton Street 
Buffalo 6, New York 


ELVIN. WILLIAM 
Sun Oil Company 
134 Watchung Avenue 
Montclair, New Jersey 


EWING, FRANCIS ROBERT 
Master Lubricants Company 
. 315 New York Avenue 
Brooklyn 13, New York 


FRIER, JAMES H. 
‘aiser Company, Inc. 
2875 Wall. Street 
San Bernardino, California 


GRIMMER, LANE E. 
National Refining Co. 
National Refining Ca. 
Glessnor Avenue | 


Findlay, Ohio 


HAROLD H. 

‘arold H. & Co,, Lid. 
fala H. Jones & Co., Ltd. 
28 St. es Street 


Capetown, th Africa.. 


KIEFER, ALBERT S. 
Sinclair Refining Co. 
Sinclair Refining Co. 
2540 W. W. Cermak 


‘Chicago 8, Illinois 


KING, HAROLD M. 

Standard Oil Company (Ohio) 
17 E. Sacramento Avenue 
Dayton 9; 


KIRKWOOD, ARCH B., JR. 
American Lubricants, Ine. 


* Company affiliations are given in italics—ad- 
dresses indicated are preferred mailing addresses. 
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tandar ompan 
117 Church S 


Woodbridge, Jersey 


McCURDIE, N. J. 
Panelyte Div. St. Regis Paper Co. 


pg Div. St. Regis Paper Co. 


Michigan Avenue 
Chicago 1}, Illinois 


McGAR, BENJAMIN H. 
Chase Brass @ Copper Co., Inc. 
Brass & Copper Co., Inc. 
236 Grand Street 
Waterbury 91, Connecticut 


McKAIG, WILLARD H. 


International Business .Machines Corp. 


International Business Machines 
Endicott, New York 


McMURTRY, ERMIL W. 
Sinclair ‘Refining 
318 N. Mount Stree 
Indianapolis, 


MERCHANT, MYLON EUGENE 
Cincinnati Milling Machine Co. 
Cincinnati eed Machine Co. 
Cincinnat 9, Ohio 


MERGET, ANDREW E. 
DeLaval Separator Company 
DeLaval Separator Company 
Pine & Water Street 
Poughkeepsie, New York 


MURPHY, JOHN J 
Twin Coach Company 
210-D Gibson Street 
Tonawanda, New York 


il Company 
Avenue 
Cleveland Heights, Ohio 


OLARTE, C. GARCIA 
Tropical Oil Company 
Tropical Oil Company 
Bogota, Colombia 

erica 


OLSON, PAUL P. 
General Petroleum Corp. 
4516 W. Seattle Street 
Seattle 6, Washington 


PEUCHEN, WALTER G. 
oude Engineering Division 
400 Goundry: Street 
N. Tonawanda, New York 


PIERCE, W. C. 
General Petroleum Corp. 
General Petroleum i 
585 W. 5th Street, West 
Salt Lake City, Utah 


POMBO, .O, GOMEZ 
Tropical Oil ‘Company » 
Tropical Oil. Company 
Barranquilla, Colombia 
South America’ 


REILLY, C TYSO 
oward Avenue 
‘ottsville, Pennsylvania 


‘RENNO, ARTHUR A. 


The Texas Company: 
Montgomery. Court Apartments 
Narberth, Pennsylvania 


RITTER, WAYNE G. 
Trabon Engineering 
Trabon Co 
1022 Empire Building 
Pittsburgh 22, Pennsylvania , 


SATTER, CYRIL D 
United Eng. @ Fdy. Co. 
44 The Bou! 
Pittsbergh 10, Pennsylvania 


SHERMAN, THOMAS L. 
Steel Products Engineering 
Steel Products Engineering 
1205 W. Columbia Street 
Springfield, Ohio 


SKYRUS, JOSEPH P. — 
Van Straaten Chemical Co. 
5553 N. 
Chicago 30, 


SPICE, B. G. 
Alox Corporation 
Alox an veree 
510 N. Dearborn Street 
Chicago 10, Illinois 


JAMES E. 
un Oil 
Sun Oil Company 
420 Lexington Avenue 
New York 17, New York 


TODD, JOHN P._.. 
American O1 Company 
American Oi Company 
P. O. Box. 1348 . 
Pittsburgh 30, Pennsylvania 


TRAUTMAN, CG. E. 

Gulf Res. @ an Company 

o* Res. & Dev. Company 
P.O. Drawer 9038 ‘ 

Pittsburgh 30, Pennsylvania ~ 


TREXLER, JAY 
Shell Oil Company, Inc. 
. Shell Oil Company, Inc. 
909 East 22nd Street - 
Baltimore 18, Maryland . 


URIBE, W. . 

Qil Company 
ropical Oil Company 
fedellin, Barranquilla 

South America 


WALKER, HAROLD J. 
Sinclair Refining 
3! Broadway Avenue 
Indianapolis 5, Indiana 


WEBSTER, WILLIAM W. 
Harrison Corp. 
R. F. D. No. 


Slayton Road 
Niagra County, New York 


WEISMANN, GEORGE F. 
General Petroleum Corp. 
General Petroleum Corp. 
108 West 2nd Street 
Los Angeles 12, California 


WHITTLETON, THEODORE 
Alox Corporation 
Alox Corporation 
Buffalo Avenue 
Niagara Falls, ~~ York’ 


WINSLOW CHARLES A. 
Winslow Engineering Company 
Winslow Engineering 
4069 Hollis 
Oakland, California 


-YOUNG, TROY RICHARD 


The Texas Company 
= Edgewater Estate 
acon, York 


The following Industrial Mem- 
berships have been. received 
during the period: May 1, 1946 to 


July 31, 1946. ° 


STEEL FOUNDRIES 
10 ‘North Michigan Avenue 
Gus 11, Illinois 


Represented by: R. D. Brizzolara’ 
JONES AND COMPANY, LTD. 


es 
Capetown, 


Represented by: "Tt. W. Allison 
CHEMICAL CORPORATION 


S. Halsted Street 
Chicago 8, Illinois 
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EU REAL CONDITIONING 


begins with the water-re- 
pellent surface which stops 
most moisfure. Within the © 
element, residue moisture is 
absorbed; corrosive acids are 
neutralized; gums, resins and 
varnishes are removed. 


THOROUGH FILTRATION 


is accomplished by ingenious design fea- 
tures. Entire outside surface filters the oil, 
stopping large particles. Smaller grit is trapped as 
filtering channels narrow toward center, making full use of 
capacity. Winslow Elements do not remove the beneficial 
additives from modern compounded lubricating oils. 


FULL-FLOW 


oil conditioning, Pettit and perfected ai Winslow, allows 
only conditioned oil to reach wearing surfaces, brings oil Te aes. 
into more frequent contact with elements for quicker removal i 


of impurities. Fill out.and mail.the coupon today for details. 1645 Winslow Oil 


You incur:no obligation by asking Winslow.engineers to. make recom- . capable ‘of handling gpm, operating 
mendations on any: problem of. filtering liquids of any nature. _ in the full-flow lubricating system, of 


g WINSLOW ENGINEERING COMPANY, Dept. 23 
4069 Hollis Street, Oakland 8, California 
: Please send me, without obligation, the colorful 
20-page booklet entitled “The one of the Dirty 
Dri; The Inside Story of Wi: Md 
ENGINEERING COMPANY ip or The Inside Story of Winslow. 
4069 HOLLIS STREET, OAKLAND 8, CALIFORNIA 


: 
itioner, 
| . 
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NATIONAL COMMITTEES 


THE AMERICAN SOCIETY OF LUBRICATION ENGINEERS 


By-Laws Committee: 


Program, Planning and Publications Committee: 


D. E. WHITEHEAD, Chairman 
Carnegie-IIlinois Steel Co. 
Pittsburgh, Pa. 


Financial Committee: 
D. N. EVANS, Chairman 
Inland Steel Company 
E. Chicago, Indiana 


Membership Committee: 
W. D. Hopson, Chairman (Industrial) 
5301-11 W. 66th Street 
Chicago 38, Illinois 
F, D. JOHNSON, Chairman (Individual) 
Trabon Engineering Corp. 
1814 East 40th Street 


NORMAN C. PENFOLD, Chairman 
Armour Research Foundation 
Chicago 16, Illinois 


Projects and Publicity Committee: 
HENRY E. MAHNCKE, Chairman 
Westinghouse Research Labs. 
Ardmore Boulevard 
East Pittsburgh, Pa. 


Sub-Committee on Awards: 


D. F. HOLLINGSWORTH, Chairman 
E. I. duPont de Nemours and Co. 
Wilmington 98, Delaware 


Sub-Committee on Education and Training 


Cleveland 3, Ohio 


New Sections Committee: 


W. D. Hopson, Chairman 


5301-11 W. 66th Street 
Chicago 38, Illinois 


Program: 


DuDLEY D. FULLER, Chairman 
Columbia University 

Dept. of Mechanical Eng. 

New York 27, New York 


AMERICAN SOCIETY OF LUBRICATION ENGINEERS 


Grades of Membership 


Membership in the Society is in several grades as defined. below. Assignment to grade is made by the Ad- 
missions Committee or Board of Directors on the basis of information submitted or supplied by references. 


MEMBERS 
Members shall be: (1) persons 


not less than twenty-four years in 


age who are engaged in research 
and instruction at technical schools, 
universities and various publicly 
and privately supported institu- 
tions in the field of lubrication; 
or (2) persons not less than 
twenty-four years in age who have 
occupied recognized positions as 
Lubrication Engineers for a period 
of three or more (not necessarily 
consecutive) years prior to date 
of admission, involving the re- 
sponsibility for or supervision of 


the development, selection, field 
use and application of lubricants 
as differentiated from other activi- 
ties; or (3) persons not less than 
twenty-four years in age who are 
indirectly concerned with the field 
of lubrication, but possessing other 
qualifications of experience, knowl- 
edge and accomplishment, have 
manifested a particular interest in 
the purposes and welfare of the 
Society, to the extent that their 
membership would be a valuable 


contribution to the successful - 


functioning of its activities. 


$10.00 | 


JUNIOR MEMBERS 


Junior Members shall be: per- 
sons less than twenty-four years 
in age, and those who do not com- 
pletely fulfill the membership re- 
quirements for Members. 


$5.00 


INDUSTRIAL MEMBERS 
Industrial members are such 
persons or organizations as may 
be interested in and desire to con- 
tribute to supporting the purposes 
and activities of the Society. The 
fees paid by an industrial member 
in general will not be allowed to 
exceed $200.00 per year. 
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WE make these surveys right 
along, and they result in a 


common-sense plan to assure cor- 
rect application of the right lubri- 
cants. Briefly, this is what the Shell 
Lubrication Engineer will provide: 


I. Survey and analysis of the lu- 
brication requirements of your plant 
engines and machines. 


2. Recommendations of proper 
lubricants, together with specific 
instructions as to when and how 
they should be used. 


3. Scheduled check-ups for all 
critical or unusual machinery. 


4. Reports (if you want reports) 
about the performance and econo- 
mies of recommended lubricants in 
use in your machines. To the Shell 
Lubrication Engineer, though, the 
best report is short and sweet: “All 
machines continuously in service, 
well lubricated.” 
* 

Right here we ought to warn you 
that the Shell Lubrication Engineer 
isn’t going to tell you everything 
you’re doing is wrong—he may, in 
fact, find very little foal with the 
lubricants and procedure you are 
now using. 


Then, too, he will come to you 


without a rigid set of rules. Your 
lubricating procedures are probably 
based on pretty sound experiences 
that your own folks have had. Your 
problem is really one of picking out 
the weak spots before they become 
trouble spots... 


So call the Shell Lubrication En- 
gineer for that survey. If your prop- 
erty is so large that he needs help, 
he will have it. You are bound to 
gain, if it is only peace of mind! 


There is no obligation on your part. 
Call your local Shell Representative, or 
write Shell Oil Company, Incorporated, 
50 W. 50th Street, New York 20,N. Y., 
or 100 Bush Street, San Francisco 6, 
California. 


| 
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This pinion, bearings and gears, was lubricated with DENSOIL for approximately 
five years without the cover or a bolt being removed .. A 100% performance. 


FOR OVER TEN YEARS 


THE PERFORMANCE RECORD 


Of Hodson Lubrication in this pinion, and the geared units of similar design of a 
72” Hot Strip Mill and several groups of Cold Strip Mills, for the past twenty years, 
has established low maintenance, repair and replacement, and lubricant costs that 
are unobtainable by any other known means. 

DENSOIL with its shock, pressure and metal grab resisting film, applied with the 
self-contained lubricating arrangement illustrated, either pump circulated or dip, 
serving gears and bearings, produces results worthy of serious consideration in 
connection with any mill project. 


Costly Contamination Is Prevented by Using 
the Same Lubricant for Bearings and Gears 


We offer you the benefit of our personal, practical experience and our services 
_ @s consultants on your lubrication problems . . without obligation or charge. 


THE HODSON CORPORATION 


Lubrication Consultants, Engineers and Manufacturers 


5301-11 WEST 66TH STREET _ CHICAGO 38, ILLINOIS 


PITTSBURGH, PA. PHILADELPHIA, PA. 
SUITE 914, UNION TRUST BUILDING SUITE 907, MARKET STREET NATIONAL BANK BUILDING 


THE HODSON CORPORATION (QUEBEC) LTD. 
Montreal, Three Rivers and Quebec, Canada 


; 
QSEMEN OF l 
- 3 


